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3552131 CFF.-;.RPE INSTALLATONf
3552209 LICUID LEVEL INDICATORS
3552424 FLCATI1G LIFT STATION
3553922 GLUED-LArINAE PILE
3553969 SUFrRGID OIL CTORAGE STRUCTURE
3553970 :.F,;TARLE TLAMP:ING DEVICE
3554009 LTPO0) ARD DEVICE FOR DETER!ISI.G THl CUAVTITY OF DREDGING SPOIL

TO BE PAID
355400 %'ETHnD A;ID SUCTION DREDGING IHSTAE[LATIONS FOR CONVEYrO DREDGING SPOIL
3554011 fETHOD AND DEVICE FOR DETERMINING THE CONVEY CONCENTRATION

OF DREDGING SPOIL OF A SUSPENSION OF DirEDGINC SPOIL AND WATER
3554290 OIL POLLUTION CONTROL AND FIRE EXTINGUISHING APPARATUS AND METHOD
3555831 COMOCSITE FOUNDATICN A'E?!rER AND P!ETHCD
3555832 FENDE?
3556035 SAILING VESSEL
3556301 FLOATING FLEXIDLE SKIMMING DEVICF'

3557559 WAVE-GENERATING APPARATUS
3557960 OIL SKIPMING APPARATUS
3,50223 LONG SPAR BUOY CONSTRUCTION AND MOORING METHOD
3,bgt"07 ARTIFIC:AL SEAWEED
355910 SYSTEM FOR RELIEVING STRESS AT THE TOP AND BOTTOM OF VERTICAL

TUBULAR MEMBERS IN VERTICALLY MOORED PLATFORMS
:;:'-,c :!ULTIr:- SETRIEVAL SSl: 03JECTS 1N SZ;7?!RRIiE ENVIRC;;A!ENT
3553762 SAFETY LAOEER FOR WATER USE
3560912 CONTROL SYSTEM FOR A TOWED VEHICLE
3561219 TEXTILE PAT FOR INDUSTRIAL USE I TNF FIFLD OF CIVIL EN-INEERING
3561220 METHOD AAD APPARATUS FOR COhTAIl'ING WELL FOLLUTANTS
3561267 BA THYTIHERMOMETER
3561268 EXPENDABLE BATHYTHERMOGRAPH
3561391 BOAT WASHING APPARATUS AND PETHOD
35615U6 METHOD OF AND APPARATUS FOR UNDERVATER GECTE."ICAL EXPLORATION
3561547 BOTTOM SAMPLER
3561601 OIL SLICK DISPERSION APPARATUS
3562917 APPAPATUS FOR MEASURING IRREGULAR SURFACES OF DEPOSITS

OF CONCRETE BLOCKS OR RUBBLE MOUNDS
3563036 INFLATABLE FLOATING BOOMS
3563037 MIPIMIZING SCOURING ACTION IN WATER FLOW CHANNELS
3563041 OFF-SHORE SHIP MOORING INSTALLATION
3563334 SEISMIC SOURCE FOR USE WHILE SUBMERGED IN A LIOVID MEDIUM
3563607 SUBAOUEOUS MINING
3564490 METHOD AND MEANS FOR MEASURING DEPTH OF WATER OR THE LIKE
35641492 DEVICES FOR EMITTING ACOUSTIC WAVES IN A LIQUID MEDIUM
356*4852 FLEXIBLE FLOATING BOOMS
3564853 METHOD OF CONTROLLING EROSION ON SEASHORES
35614856 PROCESS AND APPARATUS FOR CEMENTING OFFSHORE SUPPORT MEMBERS
3564858 BOAT LANDING FOR OFFSHORE STRUCTURE
355254 APPARATUS FOR CONFINING A SLICK AND COLLECTING OIL THEREFROM
3565257 FLOATING BARRIER POR WATER POLLUTANTS
3565491 JET PUIMP METHOD AND SYSTEM
3565672 METHOD OF IMPROVING RESISTANCE TO CORROSION OF METAL SURFACE

AND RESULTANT ARTICLE
3566426 FLOTATION SYSTEM
3567019 OIL LEAKAGE BARRIER
3567953 TIDE-OPERATED POWER PLANT
356849 CONSTRUCTION OF LAND MASSES BOUNDED BY WATER
3568451 PORTABLE DOCK
3568454 APPARATUS FOR WORKING UNDER WATER
3568622 EXPLOSIVE ANCHOR FIRING DEVICE
3569725 WAVE-ACTUATED POWER GENERATOR-BUOY
3570252 CONSTRUCTIONAL WORKS
3570253 CONSTRUCTIONAL WORKS
3570254 METHOD AND MEANS FOR PROTECTING AN EARTH SURFACE AGAINST SCOUR
3570256 INFLATABLE BERTH
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3570257 DOCK AND DOLPHIN PROTECTOR
3570437 UULTI-CYCLE OCEAN DATA GATHERING SYS. TEM
3572042 PROCESS F(P ;ORMIf!G A PLASTIC FILL SHEET or OCEAN FLOOR SILT
3572043 UNDERLATFR STRUCTURE
357204 PfULTIt,'NIT OFFrSORE PLATFORM
3572045 PIE? ASS'IUPLY
3572129 FREE-FALL BOTTOMf SA1tPLER
3572"62 APPARATUS FOR AND ETHOD OF SEISMIC EXPLORATION
3572506 UWEPWAI:R SCRAGE TA;E
357283 P.-'OCESS CPO EXCA7ATI1 CF PARD U1EDZ'PATEP BEDS
3574298 FIRING "ErCE.l-,ET,7OD.AND SYSTE'.FOR SEISIC EXPLORATION
3575005 : A.:Os /.;.V APPAFATUS PCP 07FSIHOPE OPERATIO;SS
3576,108 "'ARIE OL rc'O.7
3576111 UNDERWATER PIPELINE-BURYING APPARATUS
3576220 TELESCOPING SEA FLOOR SOIL SAMPLER
3576257 FLUID SEPARATION DEVICE
3577340 ''ETHOD FOR DISPERSING OIL 7PILLS 0. WATER
3577738 APPARATUS FOR INJECTING SAND BENEATH SUB?'ERGED CONSTRUCTIONS
3577871 FLOAING BARRIER NEARS
3577949 EXPLOSIVELY PROPELLED UhDERWATER EMBEDMENT ANCHOR ASSEMBLY
3578101 CHARGE LOADER DEVICE.SYSTEP..AND RETHOD

FOR Ul.DERWATER SEISMIC EXPLORATION
3578171 APPARATUS FOR PE.[OVING FLOATIE.*G POLLUTANTS
3578585 METHOD OF PEffOVZNG FLOATING OIL FROM THE SURFACE OF A BODY OF WATER
3579872 DREDG INC A PPARA TUS WITH SURGE COlfPENSA TING MEA NS
3579994 BARR-ER FOR CONTROL OF SUBSTANCES EODIES OF WATER
3579996 PORTALLE BOAT RAMP
3580202 FLOATING WHARF STRUCTURE
3581273 MARINE SEISMIC EXPLORATION
3581505 A METHOD OF ENCASIEK A PARTIALLY SUBPEPGED STRUCTURE
3581508 UPLIFT PILE ANCHORAGE STRUCTURE
3581694 LONGITUDINALLY SPLIT BARGES WHICH ARE INTERCONNECTED BY MEANS OF HINCES
3581899 APPARATUS FOR SEPARATING OIL FROM WATER SURFACE
3582034 MOLD FOR CASTING A BREAKWATER CONCRETE BLOCK
3583170 SUBMERGED PIPELINE ENTRENCHING APPARATUS AND CONTROL SYSTEMS FOR SAME
3583"97 AN :,';PROVED VIBRATING POWER HAMMER FOR DRIVING AND EXTRACTING PILES
3583u99 HYDRAULIC PILE EXTRACTOR
358"62 APPARATUS FOR GATHERING AND CLEANING WATER SURFACES OF POLLUTION
3584464 INFLATABLE 4ARINE FENDER
3585579 SIDE LOOKING SONAR TRANSDUCER
3585738 METHOD AJID APPARATUS FOR SUCTION DREDGING
3585739 METHOD AND SUCTION DREDGING INSTALLATION FOR OBTAINING SAND
3585740 MfFTHIOD AND SUCTION DREDGING INSTALLATION FOR SUCKING UP DREDGING SPOIL
3585801 OFFSHORE TOWER
3585802 DOCKING AND FENDERING SYSTE"
3585803 PILE SPLICE
3585952 SELF RIGHTING VESSEL
3586469 PROCESS OF BURNING-OFF OIL ON THE SURFACE OF WATER BASINS
3587308 WATER WAVE MONITOR
3587309 AERO-HYDRO INTERFACE MEASURING SYSTEP
3587310 HOLLOW CORE INSTRUMENT CABLE
3587503 MEANS FOR CONSTRUCTING BUOYANT PLATFORMS
3587874 BOAT-SUPPORTING AND LAUNCHING DEVICE
3588795 DEPTH INDICATOR
3589040 MECHANISM FOR ANTICIPATING THE CONCENTRATION OF SAND

IN A DREDGING SUSPENSION
3589133 MIETHOD OF AND MEANS FOR MOUNTING EQUIPMENT AT A SUBSEA LOCATION
3590406 LONG SPAR BUOY
3590408 ANCHORING DEVICE FOR A FLOATING BUOY
3590584 FLOATING OIL CONFINING APPARATUS
3590585 COMPOSITE' STRUCTURE
3590587 FLOATING PLATFORM WITH HORIZONTALLY MOVABLE COLUMNS
3590589 APPARATUS FOR BURYING PIPELINES
3590635 PYCNOCLINE FOLLOWER APPARATUS
3591936 SUBMARINE CUTTER DREDGER
3592005 OIL BARRIER FOR OFFSHORE OIL RIGS
3592006 ISCLATION DEVICE
3592007 Ri'TAI;IER FOR FLOATING DEBRIS
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3592008 FLO2ATIOU CONFINEMEUT APPARATUS
3592012 LATERALLY REIMFORCED OFFSHORE PLATFORM
3592013 TILTING JACK OFFSHORE PLATFORP
3592286 METHOD OF SEISMIC PROSPECTII.G
3593526 APPARATUS AND ?!ETHODS FOR OIL SLICK COt .TItfEHT
3593529 ?'T.'!OD , APPARATUS FOR I'TTALLPCrl DRILLIG' PLATFORM'S
3593530 r '!AiIN!-o PLATFORI! WITH REMOVAL COLUM.' CLAMPS
3593531 ?'ARIFE FENDER
3593522 C,'CRhTE PILS SZcro's ',,'D JCI:'Ts TEEREFOR
3533523 VDLATL COLLCTIL1

, 
A7,') LIFTING DEVICE

3595026 SREAKWATER
3595189 ;AVE-ACTUATED LOAD COMPENSATOR
3595196 FLOATI.,r PLATFORM FOR VESSEL MOORIC
3595257 VACUUM FILL4NG PROCESS AND SYSTEM FOR LIQUID-FILLED MARINE

SEISMIC CABLES
3595324 PILE DRIVERS INCLUDING MULTIPLE HAMPERS WITH COMMON ANVILS
3596070 WINCH CONTROL SYSTEA FOR CONSTANT LOAD DEPTH
3596512 EXPEtNDABLE AIR PROBE
3596621 LOLCITU'DINALLY SPLIT AND HINGED BARGE
3597778 MOORINIG LEVICZ7S
3597924 FLOATI'G OIL BARRIER AND METHOD OF CONTAINING A FLOATING SUBSTANCE
3597928 EROSION CONTROL
3597930 METHOD ARD APPARATUS FOR REIRNFPORCIG It! SITU IN PILE CASING
3597931 ANCHORAGE SYSTEM AND METHOD OF USE
3598505 BELLOWS PUMP
359C729 "ETHOD OF REMOVING OIL SLICKS FROM WATER SURFACES
35990O0) APPARATUS FOR DETECTING AND ,MEASURING CREVICE CORROSION
3599354 APPARATUS FOR REMOVING UVFEDS FROM SOIL UNDER WATER
359383 RILE-AND-CONCRETE CONNECTOR
3599U34 DEVICE FOR CONFINING OIL RELEASED BY LEAKAGE DURING OFFSHORE

OIL DRILLING OPERATIONS
3599590 FLOATING OIL-RECOVERY SUMP
3600832 PIVOTED CUTTER AOD CON;'TROL FOR HYDRAULIC DREDGE
3600896 MARINE FENDER ASSEMBL.
3601052 UNDERWATER CHARGE LAUNCHER
3601217 AIR-OPERATED SEISMIC GAS EXPLODERS
3601999 METHODS OF GROUTING OFFSHORE STRUCTURES
3602000 REINlFORCED STEEL PIPE PILIRG STPUCTURE
3602111 PAVING DLOCKS
3602182 TUM'BLE PARGE
3602299 OIL OR GAS POLLUTION CONTROL APPARATUS AND METHOD
3602320 DEEP SEA PILE SETTING AND CORING VESSEL
3602878 HET'OD AND APPARATUS FOR GENERATING ENHANCED ACOUSTIC WAVES
3602925 FLOATING SWIMMING POOL
3603009 SUCTION DREDGE HAVING EUDLESS DIGGER ALIGNED WITH SUCTION PIPE
3603276 FLOTATION DOCKING FACILITY FOR SMALL CRAFT
3603426 AI'PALrATUr FOR MAR INE SRISMOGRAPHIC PPOS, PCTING
3603t004 WAVE OPERATED POWER APPARATUS
3603952 SPILL SENSORS
3604258 UNIFORM DESCENT-RATE PROBE
3604387 MEANS FOR LAUNCHINGTOWING AND RECOVERING AN OCEANOGRAPHIC TOWED BODY

IN A SEA WAY
3604519 METHOD OF CREATING UN7DERWATER THRUSTS TO DRIVE A MEMBER INTO THE EARTH
3604522 PILE-DRIVING SYSTEM AND APPARATUS
3605296 AMPHIBIOUS DITCH EXCAVATOR
3605u114 SUBMERGED WELL HEAD PLATFORM
3605674 UNDERWATER CABLE CONTROLLER
3605774 MARITIME APPARATUS UTILIZABLE AS A HYDROCARBON RESERVOIR
3606716 TINBER PILING CONSTRUCTION
3607741 OIL SLICK REMOVAL SYSTEM
3608316 BUOYANT BARRIER AND METHOD FOR INSTALLING THE SAME
3608320 METHOD AND APPARATUS FOR CONSTRUCTING A CONCRETE WALL STRUCTURE

IN OPEN WATER
3608651 APPARATUS FOR DRIVING ELONGATED ELEMENTS INTO UNDERWATER GROUNDS
3608721 APPARATUS FOR REMOVING OIL AND DEBRIS FROM WATER
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3608i28 OIL SKItt4ER

3610037 SCA WATER CESIUM SAMPLER
3610038 WAVE .ETER
3610039 DuCTri WAVE METER

3610357 SEIU'C SOUND SOURCE

3610366 SY-STFM FOR MARINE SEISMIC EXPLORATION
3611595 .UCICN DREDGER AND "'ET0D OF SUCTION DREDGING
3611727 WAC-FOAMIPO STRUCTURE
2!1"28 SCRUCZURE FOH CONFINING AIC ETORIOG FL AT-iG LI UI' F ODUCTS

361'732 '!THcD FOR STAO.LIZZING SILT
361:734 FOUNDATION ANCHOR FOR FLOATIN, PARINE PLATFORM
3(11175 :;.CF'AL'E 0E2CF
3611976 LEW-ORAG FAIRIlG' COIFIGURATION FOP FLEXIPLE TOWING CABLES
3612188 .OISEZL!:SS PILE .IVE .
3612277 PETHOD OF RECOVERING OIL FROM AN OIL SLICK
3612280 OIL-5K.'IRG APPAPATUS
3613071. SIVULTAP.EOUS DUAL SEISMIC SPREAD CONFIGURATION

FOR DETERMINING DATA PROCESSING OF EXTENSIVE SEISMIC
V0A TA

3613376 FENCE FOR ELCLOSING IIPPURITIES FLCATIjIG O; WATER
3613377 PULTICEAPBER FLOATING BARRIER
3613382 SEA WALL CONSTRUCTION

3J13-U6 SELF-FETCRDING ACCELEROMETER
3(-1367 HIGH SFEED FAIRED TOWING CABLE
3613823 DOUBLE-BUBBLE SPARK ARRAY
26!362 Pf1FUt:AO:$ ACOUSTIC SCJ,:CE E!PLOY ;;C EL ECTRCMAGliETICALLY

CONTROLLED VALVE
3,.1 91 'IL i'E : VAL APPARATUS
3C*4877 ,iPARATpi: FOR DREDCIEG AID SIFTIG 'UD, rAR'DS OR GRAVEL

'- ; ,:ffyFC TRPUCTURE FOR CIVIL E*'GtIEES INC US1S
361871 :ETHOPAPPAPATUS. AND DOCK .','EMBER COMPONENTS FOR ERECTING. ALIGNI;;G,

REALIGNING, OR DISASSEMBLING A VOC): ::E.-nER
3C1".873 'F-:;EZI,7 ":L SPILLS
3619017 CIL NTRAPREAT AND COUTAIZ;;;I T WATEFPCAFT
3616U18 ,IVE ASCE'BLY FOR CATHODIC -. OTLCTIOC; SYSTEM:S
3661.22 CALVAi,'C ANODE
3f61677". FLOAING DOCK STRUCTURE
3617552 EIL-;TER SEPARATING PROCESS
3617556 ERADICATING OIL SLICKS
361756 RET!OVING OIL OR OIL SUBSTANCE FRO WATER A.D LAND AREAS

USING CORNCOB COMPONENTS
3617565 METIIOD AND MEANS FOR THE ABSORPTION OF PETROLEUM PRODUCTS
3517566 AIETHOD AND MATERtAL FOR SEPARATING OIL FROM OIL-CONTAINING WATER
3617996 SCOUR DETECTION AT BRIDGE PIERS AND THE LIKE
3618236 APPARATUS FOR DIGGING AN UNDERWATER TRENCH
3618327 CAISSON STRUCTURE AND PIER CONSTRUCTION METHODS
3618328 BEARING SUPPORT FOR PILING
3618768 LIQUID SWEEPING SYSTEM EMPLOYING HELICAL CONVEYOR METHOD AND APPARATUS
3620026 PILE DRIVING METHOD AND APPARATUS
3620027 DOC STRUCTURE
3621593 SELF-REGULATING SYSTEM FOR TRANSMISSION OF SOLIDS IN A FLUID MEDIUM
3621662 UNDERWATER STORAGE STRUCTURE AND METHOD OF INSTALLATION

3621663 RIBBED PILE
3621805 EMBEDMENT ANCHOR
3622970 METHOD OF SEISMIC PROSPECTING
3623362 FREE-FALL CURRENT METER
3623369 WATER-SAMPLING DEVICE
3623609 SKINNER FOR SEPARATING FLOWING LIRUIDS FROM WATER
362L9596 ULTRASONIC RANGE-ATTENUABLE DEPTH-11EASURING SYSTEM
362U933 DREDGING PLANT APPARATUS COMBINING PUMPING AND DIGGING ACTION
3625012 SELF-LOCKING PILE JOINT
3625013 EXPANSIBLE MANDRELS FOR USE IN DRIVING OR WITHDRAWING TUBULAR PILES
3625014 METHOD AND APPARATUS FOR UNDERWATER DEPOSITION OF SETTABLE MATERIALS
3625066 WATER SAMPLING APPARATUS
3628205 OCEAJOGRAPHIC SURVEY DEVICE
3628263 PRESSURE DIFFERENTIAL MEASURING MEANS FOR SUCTION DREDGING INSTRUMENTS
3628333 FLOATING CONTAMINANT CONCTRAINING FENCE
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3628334 FLOATING BREAKWATER
3628337 Ai;CHOFABLE PILE
3628665 FLOATING OIL CONTAINMENT APPARATUS
3629090 APPARATUS FOR MEASURING HYDROGEN ABSORPTION
3629800 GAPPED DECOR VOLUTION REVERBERATION RECVAL
3629801 SEIFOIC EXPLORATION III THE VICINITY OF A SHONE AREA
3629813 VETHCD AND APPARATUS FOR ECHO-SOUNG OF SHORT DISTANCES
3b299 5 8 Id; 'ENAL AND SURFACE WAVE SI'ULATOR TANK
35263 AF AFAUS SOR LEVELLING UN,'DEATER GROUN

:%"'13 AFPA."ATVS FOR COITROLLIS, CIL SLICKS
3630035 5ARF':R WHICH MAY BE USED FOR THE PROTECTION OF HARBOR IpSTALLATICNS
363C036 ELOS,"AlTD ELEMEtT TO BE DRIVEN INTO TF' .ROU,'D TOGETHER WITH A SHCE
26301E .,'F' TPLE PURPOSE FLOATING CONCRETE RIT.Ol
3630376 OIL SLICK RE!OVING VESSEL
3630891 METHOD OF REMOVING OIL FROM THE SURFACE OF WATER
36315S0 :SCON INc DEVICES
3631670 DEVIC TO EXTRACT POWTR FROM TUE osCrLATION OF THE SEA
3631679 APPARATUS TO CONFINE AND RECOVER OIL SPILLAGE AT SEA
3631827 HOPPEP PARGE
3631932 OFFSOORE DRILLING APPARATUS AND mETHOD
3611984 METHOD AND DEVICE FOR SEPARATION OF LIOUIDS
3631997 !'ETHCD OF LOADING THE HOLD OF A VESSEL WITH DREDGING SPOIL
3632508 METHOD AND APPARATUS FOR DESILTING AND/OR DESALTING BODIES OF WATER
3633619 EXPERIMENTAL BASIN AND MEANS FOR TESTING PENAVIORS

OF OFFSHORE MARINE STRUCTURES
3633530 FLOATING DEVICE FOR SUBMARINE WORKING VEHICLES
3634227 OIL SLICK ELIMINATION
3636607 ARHORED CABLE
3635032 BOOM FOP OIL SPILT ON WATER
3635033 BITUMINOUS COMPOSITIONS IN HYDRAULIC CONSTRUCTIONS
3635292 PILE GRIPS
3635342 tETROD AND APPARATUS FOR RECOVERING A SUBSTANCE FLOATING AS A SHEET

ON THE SURFACE OF A LIQUID MASS
3635347 APPARATUS FOR CONTROLLING THE DISPERSION OF POLLUTANTS FLOATING

ON A BODY OF WATER
3635813 ANODE SYSTEM FOR CATHODIC PROTECTION: OF STRETCHED CHAIN
3635819 PROCESS FOR CLEANING UP OIL SPILLS
3636713 M-fARINE BLOCK
3636718 WATER JETTED PILING
3636308 ')FILF DOCK FOR SM.ALL CRAFT
3637080 ,,tETIOD CF AND APPARATUS FOR SKIMMfING FLOTSAM FROM THE SURFACE

OF A BODY OF WATER
3638338 APPARATUS AND METHOD FOR DEEP SEA DREDGING
3638629 APPARATUS FOR CONFINING PATERIAL FLOATING ON WATER
3638630 HIGH-STRENGTH FIRE-RESISTANT SPILL CONTROL BOOMS
3638432 STATIONARY DREDGING APPARATUS
3638U36 REVERSED SLOPE SKIRT PILE MARINE PLATFORM AN6CHORING
3638439 EMBEDDING CABLELIKE MEMtBERS
3638601 ACOUSTICALLY TRANSPARENT HYDRODYNAMIC TOWED BODY

FOR UNDERWATER EXPLORATION AND THE LINE
3638738 PILE DRIVING APPARATUS
3638796 APPARATUS FOR PREVENTING OIL POLLUTION
3640073 BARRIER FOR DEFINING A SWIMtMIN:G AREA
3660075 METHOD OF INSTALLING BREAKMATER CAISSONS
364013 BOAT CRANE
3641684 CONTOUR-tAPPING SYSTEM
36U1770 FLOATING OIL CONFINING APPARATUS
3641771 APPARATUS AMD METHOD FOR CONFINING AND COLLECTING OIL FLOATING

ON A WATER SURFACE
3661780 TRENCHLESS LAYING OF PIPE UNDERGROUND
3642089 MARINE IMPLODER-TYPE ACOUSTIC ItMPULSE GENERATOR
3642090 MARINE IMPLODER-TYPE ACOUSTIC IMPULSE GENERATOR
36621O0 OIL RECOVERY AND CLEANUP S'STEM
36434u6 NARINE PLATFORM FOUNDATION NEMBER
3643Q8 FLOATING LANDING STAGES
36tU 882 !'ARIE ACOUSTIC VELOCITY PROFILIIG
36U5018 METHOD AND APPARATUS FOR EXCLUDr,'IG SILT FROM A DREDGING OPERATION
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3645099 BUOYANT SLICK RETAINING STRUCTURE
3645104 TOWER STRUCTURE
36453u5 DYR;AMIC PILE-DRIVIl,'G SPOES
3646770 IfOD AND APPARATUS FOR STABILIIzrG AN OFFSHORE DRILLING

PLATFORM STRUCTURE
36U6901 WA7EPCPAFT ESPECIALLY USEFUL FOR Tit PECOVEPY OF OIL
3647009 FLUKED CORE RETAINER
36LL8226 VIRRAIONI ISOLATION PODULE FOR TOWED CABLES
3646463 FLOAT!U'G OOM FCH OIL-SCAKEL MATERIAL
3C48464 f.LTFlOD AND MEANS FOR PLACISOG ARTIFICIAL SEAWEED
3648466 ELEVATED RESERVOIR FOR USE WITH CFF-Si!ORE OIL WELLS
3648514 PEALS FOR I!EASURI,'G FORCES. ','CTAELY AT THE FOOT OF All OSCILLATI;G

COLUMN OR AN OFFSHORZ DRILLING PLATFORM
3648637 HOPPER BARGE DRIVABLE ,'ITP A OPIVINC MEANS
3648642 COMMUNICATION CHANNEL BETWEEN BOAT AND MARINE CABLE DEPTH CONTROLLERS
3650238 SYSTEM OF WATERBORNE UNITS FOR DREDGING PURPOSES
3650335 APPARATUS FOR DRIVING AND/OR EXTRACTING PILES
3650406 OIL COLLECTION RETRIEVAL SYSTEM"
3650L15 Ai.vANGE!:ENT FOR Ui;LOADING VATERIAL FPCrO A DREDGE
3651646 PNEU"A TIC BARRIER CYSTE! FOR ',ATER SURFACES
3651647 OIL SLICK CONFI;;E.ENT ECUIPHENT
3651653 SECTIONAL PILE AND COUPLING 'EANS
3651873 IMPACTING APPARATUS FOR DRI"I.'G CONVERTIBLE TO PULLING
3651943 POLLUTION SUCTION WATER SWEEPER
1652439 APPARATUr FOR MEASURING PH It H!GH-PRESSUPE ENVIRONMENTS
Ir'3213 PLASN2C IL PAPRIER
21'3214 OIL F'" CONTAIN.VSNT APPARAT"'S
3653215 METHOD AND APPARATUS FOR CO;,FI:'IIG AND COLLECTING OIL LEAKA4GE
3653216 ,!EUNGO AND APPARATUS FOR PREVENTING EROSION
3r53218 HYDIRAULIC CONSTRUCTION AND METHOD FOR BUILDING SAHE
3653355 MUD ANCEOR
3653460 SEISMIC ENERGY WAVESHAPE CONTROL APPARATUS AND METHOD
3653510 OIL SMIETING METHOD AND APPARATUS
3654885 FLOATING DOCK SECTION
36563u2 WATER WAVE FOLLOWER
36563u5 AUTOMATIC FREE-FALL OCEAYOGRAPHIC TEMPERATURE PROBE
3656,49 PROPELLING MEANS FOR A DREDGE
3656619 APPARATUS AND !ETHOD FOR RE!OVING FLOATING POLLUTANTS FROM A BODY

OF WATER
365661L. AF7.AA.ATUS FCO COLLECTING WASTE FROM T:HE SURFACE OF A BCDY OF WATER
3657119 POLLUTIONti CONTROL DEVICE
3657829 DRAGHEAD WITH CONCENTRIC HCLLOW CYLINDERS HAVING ALIGNABLE PORTS
3657895 OFFSHORE PLATFORM
3657896 ':FT.iOD OF CONSTRUCTING CONTINUOUS WALL BY USE OF PILES OR PILE SHEETS

AND APPARATUS THEREFOR
3658181 UNDER WATER OIL LEAKAGE COLLECTING APPARATUS
3658386 HOPPER CRAFT
3659256 HYDROPHONE STREAMER CABLE ACOUSTIC DECOUPLER
3659257 CONTINUOUS MAGNETIC LINE HYDROPHONE
3659540 MONOLITHIC FLOATING WHARVES
3659545 OUTRIGGER FOR IOORING A WATER VEHICLE
3659715 APPARATUS FOR REMOVING OIL FLOATING ON WATER
3G61263 APPARATUS FOR SEPARATING AN OIL SLICK FROM A LARGE BODY OF WATER
3661264 LOG BOOM SYSTEM FOR SWEEPING OIL SLICKS FROM A LARGE BODY OF WATER
3661742 ELECTROLYTIC METHOD OF MARINE FOULING CONTROL
3662559 ANCHORAGE FOR BOAT DOCKS
3662560 VALVE GUARD AND BURYING METHOD AND APPARATUS
3662891 APPARATUS FOR CONFINING FLOATING MATERIALS
3662892 IMMISCIBLE LIQUID SEPARATING APPARATUS
3664125 OFFSHORE POWER CONVERSION APPARATUS
3664136 COLLECTING DEVICE FOR SUBMARINE OIL LEAKAGE
36614139 REMOVABLE SELF-JETTIN7G PILE
3664142 METHOD OF BURYING All OBJECT IN THE SOIL
3664429 APPARATUS FOR PREVENTING POLLUTION FROM OFFSHORE OIL WELLS
3664138 UNDERWATER ROCK CORE SAMPLING DEVICE AND METHOD OF USE THEREOF
3664504 METHOD AND APPARATUS FOR DEPLOYING A FLOATABLE BARRIER
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3664505 OIL COLLECTION DEVICE
366U781 SILT STABILIZATION DEVICE
3665713 CONTAMINANT CONTAINlMENT PETHOD AND APPARATUS

3665717 METHOD AND APPARATUS FOR ISTALLING ELONGATED RODS
IN UNSTABLE EARTH FORMATIONS

3665718 MfETHOD OF FILLING A SPACE lIDEN A STRUCTURAL ELEMENT
AND STRUCTURE THEREFOR

3665720 METHOD OF STABILIZING SAND FOUNDATIONS UNDER BUILDING WORKS SUBMERGED
IN WATER

3665721 SUBMERGED WELL PLATFORM
3666026 DEVICE FOR GRIPPING AND ACTUATIlG A BOPINO TUPE, FOUNDATION PILE

OR THE LIKE
3666096 .ET/iOD AD APPARATUS FU CO;FI;':G AND COLLECTI;G AN OIL SLICK
3666100 METHOD AND APPARATUS FOR COLLECTING OIL FROM AN UNDERWATER LEAK
366723U REDUCING AND RETARDIG VOLUME AND VELOCITY OF A LIQUID FREE-PLOWI0G

IN ONE DIRECTION
3667235 CONVERTIBLE BARRIER FOR SUBSTANCES FLOATING ON WATER
3667239 ANCHOR FOR BUOYANT MARINE STRUCTURES
3667553 VELESCOPING SEA FLOOR SOIL SAMPLER
3667605 SUB/ERGED OIL LEAK CONTROL
3667873 WATER MOVING APPARATUS FOR DESTRATIFICATION,ICE REDUCTION

AND BARNACLE CONTROL
3668118 OIL POP AND METHOD OF USING SAME
3668412 APPARATUS FOR HARNESSING THE VERTICAL MOVEMENT OF OCEAN TIDES

AND UTILIZE THE FORCE FOR GENERATING ELECTRICAL ENERGY
3668875 OFFSiOPE TERMINAL
3666876 CFFSHORE TOWER APPARATUS A/.D hErH'TOD
3658877 PILE SECTION FOR FORMING A PILOT ROLE
3669052 METHOD AND APPARATUS FOR PREVENTING ICE DAMAGE TO MARINE STRUCTURES
3669140 SUCTION DREDGING INSTALLATION
3669198 FLUID OPERATED DROP HAMMER 111TH VALVED PISTON
3669275 APPARATUS FOR REMOVING OIL FPOM RATER
3669540 OPTICAL DEPTH FINDER AND ELEMENTS THEREFOR
3670504 FABRIC CONTAINMENT CONSTRUCTIONS
3670514 A UTOMATIC SUBMARINE TRENCHER
3670572 AIR-YEA INTERFACE TEMPERATURE MEASURING APPARATUS
3670839 EXTENDED AREA ACCUSTIC IMPULSE GENERATOR
3670840 FLEXIBLE SEISMIC GAS EXPLODER
3670896 APPARATUS FOR REMOVING OIL FROM A BODY OF WATER
3672175 ICE CUTTER
3672177 SUBREA FOUNDATION UNIT AND METHOD OF INSTALLATION
3672178 ROTARY DOCK
3673407 RADIOGRAPHIC APPARATUS FOR UNDERWATER INSPECTION OF WOODEN PILINGS
3673554 DEPTH SOUNDER DIGITIZER
3673556 TIO-LEVEi DEPTH CONTROLLERS FOR SEISMIC STREAMER CABLES
3673716 COMPRESSED AIR OPERATED APPARATUS FOR RAISING UNDERWATER DEPOSITS
3673804 OFF-SHORE FIRE AND POLLUTION CONTROL SYSTEM
3673805 FLOATABLE BREAKWATER ELEMENT
3673808 METHOD OF AND APPARATUS FOR BURYING SUB-SEA PIPELINES,

CABLES AND THE LIXE
3673976 SECTIONALIZED PONTOON APPARATUS
3674150 APPARATUS FOR PREVENTING OFFSHORE OIL WELL POLLUTION
3674683 PROCESS FOR THE REMOVAL CF OIL FROM THE SURFACE OF A BODY OF WATER
3675193 HOOP STRESSED BEAM HYDROPHONE
3675429 ARCTIC ICE PLATFORM
3675431 OFF-SHORE STORAGE TANKS
3675610 MOORING STRUCTURE IN COMBINATION WITH A FENDER
3676840 UNDERWATER SEISMIC ACOUSTIC ENERGY SIGNAL SOURCE
3677016 CORROSION PROTECTION FOR WELL CASING OF OFFSHORE STRUCTURE
3677017 DOCK FENDER STRUCTURE
3677018 METHOD FOR DRIVING A FOUNDATION ELEMENT INTO THE EARTH BY MEANS

OF VIBRATION
3677113 METHOD AND APPARATUS FOR FORMING A FOUNDATION-LEG ASSEMBLY

FOR AN OFFSHORE PLATFORM
3679004 DRAG SCRAPER FOR DREDGING SILT
3679005 DIEGEL HAMMER
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3679021 ACOUSTIC PULSE GENERATIMG SYSTEM
3679058 OIL COLLECTION BOOM
3679466 REPELLING OF ?'ARIVE ANIAL PESTS
3680160 FLOAT FOR SEAMARKSBUOYSPONTOONS AND THE LIKE
3680216 ?!ETHOD OF !EASURIG THE PELATIVE DEPTH PRTWEEN TWO

OR MORE UNDERWATER LOCATIONS
3r80232 BUCKET LADDER DREDGER
3680275 U;WERATFR STORAGE TANKS
3680320 CFF-SiR!C TRANSPPSATvIrfIUSSEZAL Al'D UREA?; COMPLEX
3f,8032i t.CLILE OFFSHORE PLATFCFJ!
3680644 PILC DRIVING SYSTLTV AND APPARATUS
';L6177 SEA 50OTTOM -LOPE ,'EASU/I?'G A1Y'FAT S
"3!352 5 '?RCEP O Y)VI"G NL'.A P'PS

AND PLURAL ARTICULATED PIPE SECTIONS
3661923 METHOD AND APPARATUS FOR COITPOLLINC SUBNATANT OIL SEEPAGE
3683324 DEPTH PETER HAVING IMPROVED TIME VARYING GAIN CONTROL
3683521 SUBMERSIBLE DREDGE
3683632 PETHOD OF LAYING A FOUNDATION FOP A STRUCTURAL ELEMENT UNDER WATER
3683699 PETHOD OF RETRIEVIPG MARINE LIFE AND MINERAL SPECIMENS

FROM OCEAN'S DEEPEST PARTS
3683838 MOORING DEVICE FOR FLOATING BOAT HOIST
3684050 METHOD AN;D APPARATUS FOR ACOUSTIC EN;ERGY GE.ERATION

IN MARINE EXPLORATION
3684095 BARGE BASED SKIMMING SYSTEM FOR OIL SLICKS
3654180 LECTRODES FOR ELECTROLYTIC OR CATHODIC ANTICORROSION PROTECTION
3 ,231 S;LLUTON FREE ELJ'JTURC POWEP AOO '*IZER PRODUCING STATION UTILIZING

THE KINETIC AND POTENTIAL ENERGY OF WATER WIND ;.:1VES
3685296 ELASTOMERIC OIL SLICK BOOM
368E297 APPARATUS FOR CONFINING FLOATING MATERIALS
3686811 SPACED MULTI-WALL CONSTRUCTION UNIT
3686869 SUOYANT BARRIER AND METHOD FOR INSTALLING THE SAME
3686870 ARRANGEMENT Ill FLEXIBLE FENCES FOR ENCLOSING If'PURITIES FLOATING

ON WATER
3686873 CONSTRUCTIONAL WCRKS
3686875 SUBMERGED STORAGE UNIT
3686876 REOVABLE PIER CONSTRUCTION
3686877 SONIC M:ETBOD AND APPARATUS FOR INSTALLING OFF-SHORE CAISSONS

FOR OIL OPERATIONS AND THE LIXE
3686886 PLANT FOR THE MANUFACTURE OF FLOATING CONCRETE STRUCTURES IN A BODY

OF OPEN WATER
3686887 SCOUR CONTROL SYSTEM FOR SUBMERGED STRUCTURES
3688506 APPARATUS FOR REMOVING OIL SLICK FROM WATER SURFACES
3688508 SHEET PILING CONNECTORS
3688509 ,ETHOD OF ASSEMBLING A SHEET PILING IN THE EARTH

FROM SHEET PILE SECTIONS; AS WELL AS A SHEET PILE
SECTION SUITABLE FOR APPLICATION IN THIS METHOD

3688510 SUBMARINE ROCK PLACING TRAVELER
3688511 !1ETHOD OF AND APPARATUS FOR FLUSH-JET EMBEDDING STRUCTURAL ELEMENTS

AND FOR SUCZING OFF GROUND MATERIAL
3688722 HOPPER BARGE
3688729 DYNAMIC FENDERING SYSTEM
3688730 TOFABLE UNDERWATER VESSEL
3688909 FLOATING SELF ADJUSTING SKIMMER
3689395 CATHODIC PROTECTION SYSTEM AND DELAY-ACTIVATION ANODE
3689875 FLEXIBLE GEO PHONE
3690108 STABLE OFFSHORE STRUCTURES
3690110 FEPAIRING OR REHABILITATING STEEL SUPPORTED H-PILES
3690180 DREDGER VESSEL AND A METHOD OF DETERMINING THE LOADED WEIGHT

Of SEDIMENTED MATERIAL IN A DREDGER VESSEL
3690280 FENDER FOR LARGE SHIP
3690403 ACOUSTIC ENERGY SOURCE UTILIZING THE WATER-HAMMER PHENOMENON
3690U63 FLOATING SUCTION HEAD
3690464 OIL RECOVERY VESSEL FOR THE REPOVAL OF OIL AND OTHER POLLUTING MATTER

FLOATING ON TE WATER SURFACE
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3690790 TIDE-POWERED UNIT AID FLOATI1.'G PLATFORM UTILIZING SAME
3691516 ACOUSTIC PULSE GENERATOR UTILIZING A MECHANISM

FOR CHANGING THE NATURAL FREQUENCY OF OSCILLATION
3691573 SELF-POWERED SIGUAL BUOY
3691773 WATER UARRIER FLOTATION CURTAIN
3691774 TRANSPORTABLE BREAVWATER
3692650 CATHODIC PROTECTION SYSTFM
3693195 APPARATUS FOR SURF GENERATION
3693272 FLiATING 7CTWER FOR UNDER WAZER DREDGING
3 93274 TL," SHELL LXCAVATOR
3693360 ICE REAKER FOR MARINE STRUCTURES
3693361 .CTOD A;D APPARATUS FOR TRAlSPORTING AND LAUNCHING AN OFFSHORE TOWER
3C93362 PPT'ECTION OF U;/DCSiATER ECUIP"ENT BY IM,!!ERSzC
3693363 ECUIPPE;VT FOR MOVING STEP BY STEP A STRUCTURE CARRYING OUT OPERATIONS

SUPPORTED ON A SEA-BED OR THE LIKE
3693u39 ELECTROMAGNETIC WATER CURRENT ?ETER
3693449 ELECTROMAGNETIC FLOWtETER
3693572 FtRE ENDER
3693730 VIBRATORY DEVICE FOH TAKING BOTTOR SEDIMENTS CORES
3694324 METHOD OF MEASURING ACCELERATED CORROSION RATE
3695042 SURFACE OIL CONTAINMENT DEVICE
3695046 FENDERS
3695047 UWDERWATER LIQUID STORAGE FACILITY
3695049 METHOD AND APPARATUS FOR BURYING A PIPELINE

HAVING FIXED FLUIDIZATION MEANS

3695103 CURRENT AND TURBULENCE PETER
3695207 ANCHORAGE FOR BOAT DOCK. BUOY OR THE LIKE
3695209 VESSEL MOORING DEVICES
3695U41 SEF-PROPELLED FLOATING DOCK AD.' SEPARATOR FILTER ASSEMBLY

FOR TREATING POLLUTED WATER SURFACES AND NAUTICAL WORKS
3696326 DEPTH SOUNDER DIGITIZER
3696329 I!ARINiE STREANER CABLE
3696623 WOVEN PAT
3696624 BUCKET WHEEL ICE CUTTER
3697756 DEVICE FOR INSERTING TAGGED SAND INTO OCEAN FLOOR
3697764 METHOD AND APPARATUS FOR GENERATING ELECTRICITY
3698198 DEEP-WATER DRILLING. PRODUCTION AND STORAGE SYSTEM
3698573 HETHOD AND APPARATUS FOR LOADING A DREDGING VESSEL WITH DREDGING SPOIL
3690850 PROMOTION OF PURNING OF OIL SLICKS WITH PARTICULATE.

FOAMED AVIALI METAL SILICATES
3699237 BUOYANT ELECTRIC CABLE
3699686 BOTTOM AND RANK FACING MATTRESS
3699688 APPARATUS AND METHOD FOR REMOVING AND/OR ADDING COLUMN SECTIONS

TO A COLUMN OF A MARINE STRUCTURE
3700046 TWO-STAGE DROP HAMMER FOR DRIVING LARGE DIAMETER PILING
3700107 APPARATUS FOR RECOVERY OF FLOATING SUBSTANCES
3700108 OIL SKIMMER
3700109 APPARATUS FOR REMOVING FLOATING LIoUIDS FROM THE SURFACE OF A BODY

OF WATER
3700593 APPARATUS AND METHOD FOR REMOVING OIL PRODUCTS FLOATING ON WATER
3700602 METHOD FOR MASS TAGGING SAND WITH A RADIOACTIVE ISOTOPE
3701088 DEMAND SONOBUOY
3701258 BUOYANT PULLEY LOCATING AND ANCHORING DEVICE FOR AN OIL MOP
3701259 OIL POLLUTION BARRIER
37013n7 CORE SAMPING APPARATUS
3701429 SKIMMER FOR REMOVING FLOATING MATTER FROM A BODY OF LrQUID
3701430 OIL SKIMMER
3702297 OIL SKIMPXING DEVICE AND HETHOD
3702537 GROUTING SEAL FOR PILING
3702540 APPARATUS AND METHOD FOR BURYING PIPELINE
3702657 POLLUTION CONTAINMENT BARRIER
3702778 SHIP'S HULL COATED WITH ANTIFOULING SILICONE RUSHER
370298" UNDERWATER CARTRIDGE DETECTOR
3703084 ROOM SYSTEM FOR OIL CONTAINMENT
3703085 SHEET PILE SECTION
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3703207 SUBSEA BUNKER CONSTRUCTION
3703464 TREATAENT OF OIL SPILLS
3703811 OIL NOOM r11TH CONTtUOUS CONrDUIT THrPETHPOUGH
3703960 M.ARINE SEWAGE COLLECTION AND DISCHARGE SYSTEMS
3704595 CAISSON FOP 5EA WORKS CONSTRUCTION AND TO A METHOD

OF USI;G THE CAISSON
310681 VAI!ArLE DEPTH. RPE:'OTELY SELECTIVE SEISMIC CABLE OEPTH CONTROLLER
370C47G4 FLATIN OIL S5IT':EF
3705"31 OOFNG DEVICES
3705782 DESTRUCTION OF OIL SLICKS
37061L42 SUBMARINE DREDGING APPARATUS
3706185 APPARATUS FOR REMOVING MARINE GROWTHS AND ROOTS
3706205 APPARATUS AN;D ,ETUOD OF RAKING AN UNDER WATER CONNECTION

BETWEEN A STRUCTURAL MEMBER AND A SUPPORTING PILE

3706225 DIRECTIONAL INCLINOMETER
3706382 OIL REMOVAL DEVICE
370F507 TIDE-ACTUATED MACHINE
37.17106 SEDIMENT SAPLE RETRIEVER
3707232 SKIM'ERS FOR POLLUTION CONTROL DEVICE
3708070 CIL SKIMMER
3708982 SYSTEM AND BARRIER FOR CONTAINING AN OIL SPILL
3708983 APPARATUS FOR CONFINING OIL SPILLS
3708985 ARTICULATED ".ARIN PLATFORM
3708986 IMMERSIBLE RESERVOIR
3708987 CCUCRETE RES4'RVOIR FOR UNDE.WATEr USE
3708988 FENDER ASSE,'.bLY
3709182 Ai,'C[OR MEANiS A;D METHOD OF ZIXSTALLIG THE SAME
37098L METUOD AND APPARATUS FOR CLEANING VESSELS AFLOAT
3710006 PAP:IE STPEAMER CABLE
3710310 SYSTEM FOR DETERMINING DEPTH OF WATER
3710577 APPARATUS FOR CONFINING A FLOATABLE LIGUID
3710579 POPTABLE COFFER DAM AND METHOD OF PAKING
3710580 MARINE PLATFORM FOUNDATION STRUCTURE
3710582 UNICUE SUBSEA STORAGE VESSEL AND UtNI.UE M.ETHOD OF LOWERING SAME
3710943 VARIABLE DISPLACEMENT FENCE FOR OIL SPILL CONTAINMENT AND RECOVERY
3711824 ',ET1OD OF PRODUCIUG UNDERWATER SEISVIC WAVES ADD APPARATUS THEREFOR
3711968 DREDGE CUTTER HEAD WITH COUNTERBALANCIN*G
3712068 OFFSHORE INSTALLATION FOR PRODUCING. STrPING AND LOADING OIL

FROM UNDERWATER OIL WELL
3712069 BEACH PROTECTION SYSTEM
3712261 FAIRING
3712408 ME11HOD OF AND APPARATUS FOR CREATING A SHOCK WAVE BENEATH THE SURFACE

OF A BODY OF WATER

3713084 "ETHOD OF POLARITY DETERHINATION OF MARINE HYDROPRONE STREAMERS
3713085 ACOUSTIC PAVE RECEIVER FOR UNDERWATER SEISMIC PROSPECTING
3713298 PIAVIGAPLE DAM
3713410 FLOATING BARRAGE
3713415 SHIP MOORING ARRANGEMENT AND A SUBMERGED OIL STORAGE TANK
3714788 PLATFORM BUOYANT UNDERSTRUCTURE
3714789 AUTOMATICALLY SELF-REGULATING VARIABLE-STROKE.VARIABLE-RATE

AND QUIET-OPERATING PILE DRIVER METEOD AND SYSTEM

3714830 WATER SAMPLING DEVICE
3714996 UNDERSEA CORING MACHINE WITH MEANS FOR SEPARATING SAMPLES
3715034 DEVICF FOR REMOVING OIL SLICKS
3715913 AQUATIC SEDIMENT AND POLLUTION MONITOR
3716142 LIOUID SURFACE SWEEPING APPARATUS
3716824 SIDE LOOKING SONAR APPARATUS
3716825 CONTOUR MEASURING APPARATUS ESPECIALLY FOR USE

IN A SEA POTOM ELEVATION MEASUREMENT
3716993 MODULAR OFFSHORE STRUCTURES SYSTEM
3716994 ASSEMBLY SYSTEM FOR A DETACHABLY CONNECTED OFFSHORE MARINE STRUCTURE
3716998 MEANS FOR NEUTRALIZING SUBMARINE EROSION
3716999 MECHANICAL BUFFER OF RESILIENT MATERIAL SUCH AS RUBBER.

IN PARTICULAR FENDER FOR SHIPS
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3717001 OFFSHORE STORAGE STRUCTURE
3717003 TRENCHING APPARATUS
3718001 WAVE RIDING 'ATER FARRIER
3718206 AMPHIBIOUS SEISMIC EXPLORATION VEHICLE AND METHOD
3718207 "ETHOD AND APPARATUS FOR rFOVIINrG UNDERWAT:R SEISM'IC ENEzRGY SIGNALS
378570 CAViiODIC PROTECTION ANODE VITH SECTIONS REPLACEABLE U:.DERWATER
3719048 OFFSHOPE STRUCTURE UIT,' STATIC AND DYNAPIC STABILIZATION SRIPLL
37_901.9 CORPOSIO:; PREVENTING APPARATUS A !E .ETUC
3720062 LIOUID CONFIt7IG A;L) COLLECTI,':: APPARATUS
3720066 INSTALLATIONS FOR SUBlARI3E / PK
3720067 M0THOD FOR BUILDING I?.MIERSED STPUCTIRFS A.,'D A DEVICE

FOR CARRYING OUT SAID METHOD
3720068 !ETHOD-AND APPARATUS FOR SPLICING REPLACEPEVT PILE SECTION TO PILE STUB
3721095 CONTROLLABLE FORCE METHOD AN1D SYSTE' OF DRIVING PILES
3721311 lMARIlNE SEISmIC SOURCE EM!PLOYING TNF WATER-HAMMER EFFECT
3721618 ALUMINUM SACRIFICIAL AVODE
3724222 !MOORING STRUCTURE AND ?ETHOD
372U223 CSE PIECE. DRIVE FIT. CLOSURE CAP ANID SLEEVE FOR PILES
3724555 ELCATIxG FIRE EXTINGUISHING APPARATUS A.D CATCH BASIN
3724590 BUBBLE PULSE SUPPRESSION WITH ACOUSTIC SOURCE OPTII'ZATION
3724662 CONTROL OF OIL POLLUTION AT SEA. APPARATUS AND MiTROD
3726098 MODULAR DOCK FLOAT
3726406 OIL SKIMING APPARATUS
3726779 MARINE AN:TICORROSION A,'ODE STRUCTURE
3726950 METHOD FOR PRODUC:,;G OUD-,C,'EOU3 AND OT.. CAST-IN-PLACE CONCRETE

STRUC:CZsJ I s::L"
3727178 ECHO SOUNDING DIFTA;CE ,EASURE,'IENT 'ETHOD A;D APPARATUS
37272.8 BUOY WITH ADJUSTMENTS FOR THE REDUCTION OF THE EFFECT

OF THE SEA FORCES THEREON
37274!1 INFLUENCING SEDIMENTATIONh
3727414 OFF SHORE DRILLING PLATFORM CONSTRUCTION
3727415 POAT D,?Y DOCKING DEVICE
3727765 VACUUM SKIMMING APPARATUS FOR REMOVING LIOUID CONTAMINANTS FLOATING

IN CONFINED BODIES OF WATER
3728549 IN SITU DEVICE FOR MEASURING LIGHT SCATTERING
3728522 I!ETHOD OF AND APPARATUS FOR MEASURING IN SITU THE FORMATION FACTOR
3728571 MULTIPLE-ELECTRODE, DIRECTIONAL. ACOUSTIC SOURCE
3728748 MOORING APPARATUS
3728864 APPARATUS FOR REPAIRING STEEL SUPPORTING PILES
3729'411 METHOD OF REMOVING OIL FROM WATER
3729755 IMPROVEMENTS RELATING TO RELEASE MECHANISM FOR BUOYS.
3729855 APPARATUS FOR SEQUENTIALLY DEPLOYING SPECIMEN COLLECTORS

AT SELECTED DEPTrS IN A BODY OF WATER
3729940 OFFSHORE TOWER
3729942 RAPID CONSOLIDATION OF FLUIDIZED SAND BED
3730119 FLOATIIG DEBRIS RECOVERY BASKET
3730278 SAFETY ENCLOSURE FOR OFF-SHORE OIL RIGS
3730289 SEISMOGRAPHIC DEVICE
3730346 SKIIMING SYSTEM
3731187 TEMPERATURE COMPENSATED FOULING MEASURING METHOD AND APPARATUS
3731491 OIL CONTAINMENT BOOM
3731646 EXPLOSIVE EMBEDMENT ANCHOR PROJECTILE
3731761 FLOATING PIER WITH SELF ADJUSTING STAIRWAY ASSEMBLY
3731813 FLOATING DEBRIS RECOVERY APPARATUS
3732161 mETEOD FOR REMOVING OIL AND DEBRIS FROM WATER
3732162 METHOD OF REMOVING OIL SPILLS FROM WATER
3732700 UNDERWATER PIPELINE AND CABLE TRENCRIP0G APPARATUS
3732701 UNDER WATER PIPELINE TREI;CIING APPARATUS
3732841 EXPLOSIVELY ElMBEDDED ANCHOR
3733582 DIGITAL DEPTH SOUNDER
3733830 TIDAL FLOW SYSTEM AND METHOD FOR CAUSING WATER

TO FLOW THROUGH WATERWAYS
3733831 M,.'THOD AND APPARATUS FOR PREVENTING EROSION AND FOR CONVEYING
373u046 FLOATING DRY DOCK
3734206 POWER-OPERATED HARMER
3734294 POLLUTAi;T PECOVERY SYSTEM
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3734564 LC'DLES, LUICX-T USZ')RGE !!:;i ,'TICULATED LADDER A;D SWELL COi'fPENSAIOR
3735129 U:LTiiOD FOR LOCATTING T)!E ?GSITI,011 -F ?'E'EBRS RELATIVE TO EACH OTHER
3736554 SEIS?'IC EXPLORATIOu
3736677 CILT OREDGIIdG METHOD
3736756 fETIHOD AUD APPARATUS FOR ANJEBL'P AR OFFSHORE STRUCTURE
3716759 PILE COVFPING
3737040 V/E!SEL FOR THE REMOVAL OF OIL '1' VATER
3738029 il'EL7, IRG HEAD WITH PIVOTALL? ."OUNTED PUD SHIELD
37361'.3 (F-F.iURE CIL STURAGE :A&CT,lE WITiP SUBW.ErGECCE SPELL
37781:5 :'ETECD AE .IPPARATYE p7>7 :A3TS i!2DPAULIC ?MATERIAL
373B18, :EA4URE:.ENTJ TERTAC::G T2 OCTA. UFRENTS BY GEOMAGNETIC IRDUCTION
3739325 .':'TdCD AJD 'EVCE FOP .C;'AL:,:I'7 JOE- S'NALS

PITH ECHO S.U:'D I. SY"TEMS .qAV.V!G DIGITAL INDICATIOr
3739326 HYLROPHONE ASSEMBLY
3739503 HYDRAULIC DREDGE IlAVI;G ARTICULATED LADDER AND SWELL COMPENSATOR
3739584 FLOATING BARRIER FOR CIRCUMSCRIBIHG OIL POOLS OR LIKE REFUSE
3739588 :'.'ESLIENT RETAINING WALL
3739913 DEVICE FOR FENCING AND ABSCRBUr'C CONTAeINATING OIL SPILLS ON WATER
37U009G ,L'LTI-P'jFEL .'DER!'ATEP IXC.!T'AT2Y?." !"ACHy.:'E
3740456 COLTROLLED BUOYANiCY ELECTRICAL STRAND
3780708 SEISMIC PNEUMATIC EVEEGY SOURCE WtTR BUBBLE ELIMINATOR

AND SIGNAL OSCILLATION ATTENUATOR
3740955 FLEXIBLE OIL BOCI! FOR HIGH SEA
3740956 PORTARLE RETAI;;ING STRUCTURE

781119 ?E:OTE POCK BREAKIG !ETHOD APPARATUS THEREFOR
''1320 SUprE, "P!LhrNl ASSE."PLY

1333 GE:ETP7S OF FLUIT ".VF TPAIE'
3785391 APPARATUS FOR ELIMINATING OIL SLICKS FROM LARGE BODIES OF WATER
3742435 FATHOMETER MEAAS A;D EZTHOD
'7 .2'.: SIJO LCCK:N; CNAR AFPARATJ
3742535 OPEN OCEAN SHALLOW WATER M!OOR
3742715 PROTECTING A STRUCTURE IN WATER COVERED WITH SHEET ICE
37"3030 lfECHANICAL PILE 3RIVING HAPMER
3748016 FOAM SEISMIC STREAMER
3788018 METHOD OF AND APPARATUS FOR PRODUCING A REPETITIVE SEISIC IMPULSE
3784020 tMARINE SEISMIC SOURCE
3744021 OFFSHORE SEISMIC EXPLORATION METHOD

3744253 OIL SPILL BOOM
3788254 PROCESS AND APPARATUS FOR CONTAINMENT OF AQUEOUS POLLUTANTS
3744257 WATER-SURFACE CLEANSING SHIP
3788638 OIL MOP-AND METHOD OF USING SAME
3785115 METHOD AND APPARATUS FOR REM:OVING AD RECLAIMING OL-SLICK FROM WATER
3745773 SAFETY OFF-SHORE DRILLING AND PUMPING PLATFORM
3785778 UNlDERWATER ANCHOR STRUCTURE AND METHOD OF SETTING sAmE
3785775 UNDERWATER IN SITU PLACEMENT OF CO?.'CRETE
3745776 ACHORING METHOD FOR OFFSHORE MARIN:E STRUCTURES
3785777 CONFIGURATIONS FOR ICE-RESISTANT PLATFORMS
3786122 MUL TI-DIRECTIONAL SEISMIC EXPLORATION METHODS
3746123 METHOD OF AND SYSTEM FOR REDUCING SECONDARY PRESSURE PULSES

IN OPERATION OF PNEUMATIC SOUND SOURCE IN WATER
3786875 ELECTRICAL POWER PLANT DRIVEN By OCEAN WAVES AND TIDES
37873584 RETRACTABLE PIER
3747693 DIESEL PILE DRIVER FOR IMPACT ATOMIZATION
3747760 METHOD OF RECOVERING OIL FROM A WATER SURFACE
3747779 BOAT RAMP
3748760 DREDGING MACHINERY WITH SWINGIN( DOUBLE El.DED SCOOP
3788863 CONNECTION FOR A NONMETALLIC FOUNDATION PILE
3788899 CONDUCTIVITY AND TEMPERATURE SENSI?:G PROBE
3789667 DISPOSAL OF OIL SPILL AT SEA
3750097 COMPRESSED GAS SEISMIC ENERGY GE17ERATOR
3750408 PROCESS FOR THE CONTINUOUS DREDGING OF INCOHERENT MATERIAL,

PARTICULARLY SANDY MATERIAL, WITH A CIRCULAR PATH
3750812 IIETHOD OF FORMING AND MAINTAINI,;G OFFSHORE ICE STRUCTURES
3750609 POWERFUL THRUSTER METHOD AND APPARATUS SUITABLE FOR DRIVING A MEMBER

SUCH AS AN ANCHOR OR PILE INTO THE EARTH, AND ANCHORING
AND PILE APPARATUS
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3750837 EXPLOSIVE SEISMIC ENERGY SOURCE WITH CUICK RELEASE VALVE
3751925 FLOATING OIL CONTAINMENT BOOll
3751927 APPARATUS FOR ENTRENCHING SUBPERGED ELONGATE STRUCTURES
3751930 ARTICULATED MARINE STRUCTURE WITH PREPOSITIONED ANCHORING PILES
3752102 FLOATING DOCK OR THE LIKE AN;D FLOATATION UNIT FOR USE THEREWITH
3752317 OIL RECOVERY VESSEL
3753354 CUOROSIOP-PROTECTED AICHORII.'G RODS FOR ANCHORING STRUCTURAL PARTS

IN THE EARTH, AS WELL AS METHOD OF PRODUCING ANCuoRINGS v1TH
CCRROSION,'-PPOTECTED ANCHOR RODS

3753355 LIFTING DRY DOCK
3753Us94 UNDEP-SEA OIL STORAGE INSTALLATION
3753496 CONVVERGING VORTEX APPARATUS FOR SEPARATING OIL FROM WATER
37' 3497 PCLLUT:;:. SKIRW"Ei
3754U03 OFFSHORE ?.ARINE STRUCTURE EPRCDYING ANCHOR PILE MEANS
3754439 OCEANOLOGICAL AND METEOROLOGICAL STATION
3754653 APPARATUS AND 4VETHOD FOR COLLECTION OF OIL FROM SURFACE OF THE SEA
3755189 COMPOSITION FOR THE CONTROL OF OILS FLOATING ON WATER
3755932 JACK-UP DREDGE
3756031 SELF-RIGHTING FLOATING BOOMS
3756032 SLUICEGATE STRUCTURE
3756033 OFFSHORE STRUCTURE WITH ROTATINtG AND IlDEXING MECHANISM

FOR PLACING PILES
3756294 UNDERWATER LEAKAGE OIL COLLECTOR SYSTEM
3756414 OIL SKIMMER MODULE
3756659 SUC20Gd DREDGING INSTALLATION
3757287 S6.A POTTOM CLASSIFIER
3757369 PIPELINE WITH FLOATS
3757438 BULLDOZER FOR UNDERWATER OPERATIONS
3757526 "LOATING BOOM STRUCTURES

3757527 WAVE DEFLECTING DEVICE FOR A SEA WALL
3757953 DECANTING SKIMMER
3758788 CON VERSION SYSTEM FOR PROVIDING USEFUL ENERGY

FROM WATER SURFACE MOTION
3759043 MOLDS FOR USE IN MANUFACTURING ENERGY DISSIPATING CONCRETE BLOCKS

FOR RIVER AND MARINE WORKS
3759045 UOYOMOORING SEA PLATFORM
37590u6 MOVEMENT OF MARINE STRUCTURES IF SALINE ICE
3759097 ELECTROMAGNETIC WATER CURRENT METER
3759390 THE REMOVAL OF SURFACE LAYES FROM LICUIDS
3760518 ROTARY DREDGE CUTTER-HEAD HAVING SPACED GUARD MEMBERS
376075u MODULAR UNIT FOR A FLOATING DOCK SYSTEM
3760761 UNDERWATER KITE DEVICE
3762078 BENTHIC DREDGE CONSTRUCTION
3762168 WATER POLLUTION CONTROL
3762169 FLOATING WATER JET FOR OIL SLICK CONTROL
3762557 FLOATING SKIMPER
3762558 ANTI-POLLUTION BARGE AND CONVEYER ASSEMBLY
3763580 APPARATUS FOR DREDGING IN DEEP OCEAN
3763653 CUSHIONED DOCK FENDER STRUCTURE AND SHEAR TYPE CUSHION MEMBER
3763654 PILE DRIVING AND DRAWING APPARATUS
3763656 PLACING OFFSHORE SUPPORTING ELEMENTS
3763808 UNIVERSAL MARINE MtODULE
3763816 AUTOMATIC DOCKING SYSTEM
3764015 APPARATUS FOR CONFINING FLOATING POLLUTANTS
376518" DEVICE AND METHOD FOR THE ATTACHMENT OF PIPELINES

TO AN UNDERWATER SURFACE
3765236 APPARATUS FOR RECORDING SWELL FREQUENCY AND PROPAGATION DIRECTION

OF WAVES
3765923 PROCESS AND COMPOSITION FOR PLAST-CLEANING

AND CORROSION-PROTECTING METAL SURFACES
3765933 METHOD FOR THE PROTECTION AGAINST AQUATIC PARASITES
3766032 METHOD FOR CONTROL OF MARINE FOULING
3766307 BUOYANT ELECTRICAL CABLES
3766583 OFFSHORE LIQUEFIED GAS TERMINAL
3766671 METHOD AND APPARATUS FOR EXCAVATING WITH ENDLESS BUCKET LINE
3766738 APPARATUS
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3766739 OIL SPILLAGE ENCLOSURE SYSTEm FOR MARINE USE
3766879 APPARATUS FOR COATING UNDER WATER
3768265 COFFERDAM
3768266 SHORELINE CONSTRUCTION FOR ARTIFICIAL WATER BODIES
3768268 DRILLING OR PRODUCTION PLATFORM FOR WORK AT SEA
37E8571 CABLE OPERATED DREDGING SCOOP
3768656 OIL ACCUMULATOR
3769802 WALKING LIFT BARGE
3769803 SUB.MERGED STORAGE VESSEL

37b9r,38 WAVE .A3URING AFPARATUS
37 ' 12 UIJIMERSIBLE SA;,PLER

" 0 ,) ICF 'R F ENkAEi'NG ACOUSSIC WAVES BY I'lF'LOSION

3770627 CO:,TA,AING AMD REVOWING OIL spIrLS ON WATER
377:553 CO."POST FOR REMOVING OIL FILPS FROM WATER
3771662 OIL RECOVERY SYSTEM
3772'90 .k:'IiOD AND SC'CTION DREDGIS,'G I,'STALLATIONi FOR CONVEYING DREDGING SPOIL
3773008 FENDER DEVICE FOR SNrPS At!, OTHER BOATS
177305', CLEANING ASSARATUS FCO FrATS
3 735&0 ZiiIBITING DEGRADATION AND CORROSION OF SOLID SUBSTRATES

BY APPLICATION THERETO OF A CURABLE COATING
CF A POLYEPOXIDE AND AN OXAZIUE OR OXAZOLIIE

37,UO8 E", jLUI GENERATIIG AND STORIRG ASSE,!BLY FOR MARINE STRUCTURE
3774323 COMPSITE BUCKET-MYDRAULIC DREDGE
?--456U CC"GRAPHIC 'EHICLE AND PLATFO FM
;-.57C .,:.-.:'TATICC! T.- '2'5'f ?AVANE r:c!zIC CARLE S
-'L737 FOR SE:IS:S FRZSS&.TE I,.' A LICUID ,"S:.!
3775738 SELECTIVE SEQUENTIAL INPUT SWITCHING METHOD FOR SEISMIC SURVEYING
3775982 ANTI-POLLUTION BARRIER
3777372 U SUCTION DREDGE HAVING PARALLELOGRAM LI,'KA4E WAVE CCVPE,SATCR
3777375 CUCTION DREDGE WITH BRUSH CUTTING ATTACHMENT
3777376 ARTICULATED LADDER CONSTRUCTION FOR CUTTERHEAD DREDGE
3777377 M11iWOD OF COLLECTING SUBMARINE RESOURCES
3777494 WAVE ENERGY MOTORS
3777U97 STORAGE TANK FOR OFFSHORE STORAGE OF LIRUID AND METHOD OF CONSTRUCTING

AND INSTALLING SAME
3777688 METHOD APD APPARATUS FOR EM!PLACEM!EN'T OF LONG BEAMS

IN 7UGGED SEA BOTTOM AREAS
3177689 FLOATING BREAX WATER PONTOON
3777691 MARINE ZEVATOR
3779020 IMMERSIBLE OIL FENCE ASSEMBLY
3779r2 STATIONARY STORAGE AND MOORING PLANT RESTING ON THE BOTTOM OF THE SEA
37"79027 METHOD AND APPARATUS FOR A CONTINUOUS DUMBBELL TUBE ANCHORIG SYSTEM

FOR SUBMARINE PIPELINES
3779192 MODULAR CONCRETE FLOATATION UNIT
3780690 LINE-POST COUPLINGS AND MARINE MOORING-TOT WING DEVICES
3780975 HEAVS FOR PRODUCING CAST-IN-PLACE STRUCTURES IN SITU
3781775 ROTATING STEREO SONAR MAPPING AND POSITIONING SYSTEM
3781778 MARINE STREAMER CABLE
RE27090 INDIVIDUAL DRY DOCK FOR BOATS
RE272.92 APPARATUS FOR SUBMARINE CORE DRILLING
RE27308 UNDERWATER LOW TEMPERATURE SEPARATION UNIT
RE27318 DOCK FENDER
RE274,52 FLOATING BOOMS
RE27460 IETIIOD FOR ENCASING RIGID MEMBERS WITH CONCRETE
RE27526 METHOD AND DEVICE FOR DETERMINING THE CONVEY CONCENTRATION

OF DREDGING SPOIL OF A SUSPENSION OF DREDGING SPOIL AND WATER
RE27529 GALVANIC ANODE
RE27535 METHOD AND DEVICE FOR DETERMINING THE QUANTITY OF DREDGING SPOIL

TO BE PAID
RE27536 METHOD AND SUCTION DREDGING INSTALLATIONS FOR CONVEYING DREDGING SPOIL
RE27640 INFLATABLE FLOAT BOOM
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II. ANNOTATED BIBLIOGRAPHY, 1971-73

1. 1971
3,552,131 to 3,630,891

JANUARY 5, 1971

3.552.131
OFFSHORE INSTALLATION

George E. Mot Metairie, La.. and Edison R. Ezekiel, Keywords: Collision protection; Ice pro-
Columbia, S.C. asaisnors to Texaco Inc., New York, tectlon; Offshore platform, fixed;
N.Y., a corporation of Delaware Offshore storage tank, emergent;

Filed June 24. 1968, Ser. No. 739,422 Offshore structure fender
Int. CL EO2d 27/38: E@Tb 3106

U. CL 61-" 3 Clams U.S. Cl. X.R. 61-1; 61-3; 61-4; 220-13

The invention relates to an installation particularly for
the drilling and subsequent production of an offshore oil -

well from an elevated marine platform. it relates further -

to means for conveniently storing crude oil on a pro-
visional basis until subsequent transfer to a shore based

reitnl or storage facility. The provisional storage means ,, -"-'. -

includes one or more tanks, imbedded in the ocean floor
and so arrange.a :.rnotely from the marine platform to
protect the later from environmental conditions inherent. "

to the location. -- i /

3,552,209
LIQUID LEVEL INDICATORS

James Stewart Johaton, Boguor Reg" England. Uasgnor Keywords: Tide measurement
to Rosemount Engineering Company Umited, Boga-
Regis, Enlgand, a British company
ConaoUation-in.part of application Set. No. 722,461,

Apr. IS, 196L Mis applicatla Sept. 8, 1969, Set.
No. 856,134

Int. CL GOl 23/00
US. C. 73-304 14 Claims

A liquid level indicator, particularly suitable as a tide
gauge, indicates the mean level of a liquid. A number of
mesing elements. eg. capacitive electrodes or conductiv-
ity sensors, spaced vertically, sense the presence or ab-
sence of liquid at each electrode and give signals which
may be converted to a binary digital number indicating
the instantaneous level. This digital output signal con-
trols a series of AND gates to pass pulses which, for
each pie, are at a rate eorresponding to the sigsnificance
of the appropriate digit. The pulses are non-coincident
pulses obtaind by dividing down the output of an oscil- .,,

lator. The total number of pulses from all the gates over al
predetermined period is fed to a counter which indicates
the mesa level over that period. By using pulse trains, the
level is averaged over a period of time enabling the mean
level to be determined to an accuracy better than the
electrode spacing.
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3,552.424
FLOATING LIFT STATION

lKenneth L. Thompson. Huntington Beach. Calif., asaignor to Keywords: Pier, floating; Pollutant collec-
Ye Dock Master. Inc.. 3 corporation of California tion; Small-craft service structure

Filed Apr. 23. 1969. Set. No. 818.658
Int. Cl. F161

U.S. CL 137-343 12 Claims

A sewer system for a t1oatin wtart uWinng a floating lift
station. Means are provided for p"vttv feeding sewage -'rom . , - ., "
a plurality of floating boat slips to a tloating holding tank at
the lit station, and means ame provided for transferring- .2j
sewage from the holding tank to a main sewage conduit.

JANUARY 12, 1971

3.553,922
GLUED-LA.MENAE PILE

Robert Fred Moore, 1625 3rd Ave., Picayune, Miss. Keywords: Pile section connection; Pile,
39446, and Alvin Edward Moore, 916 Beach Blvd., sheet; Pile, wood
Waveland. Miss. 39576

Flied Apr. 22,1969, Sec. No. 7.3,213
Iat. CL EO2d 5/02;E04c.1/10 U.S. C1. X.R. 52-233; 52-530; 61-58

U.S. CL 52-S95 2 Claims

A sheet pile, preferably of two-inch thick lumber, made
by gluing faces of the planks and clamping them in tight,
unwarped face-to-face relation until the glue sets. The
edges of the planks, as times uneven, are not glued to 28
other plank edges; and the wide portions of the planks. /,

even if previously warped. are forced by the clamping
and gluing to remain in flatwise, strongly bonded arrange-
ment. The invention also includes: ways of reinforcing the
middle, tongue, and groove pile portions; means for inter-
locking piles together when they are in use; and a method
of making the piles in a clamping fixture.

3,553,969
SUBMERGED OIL STORAGE STRUCTURE

Robert S. Clamberlin, Western Sprip, William A. Keywords: Offshore platform anchor; Offshore
Davis, Glen Ellyn, and James E Stevlens, Palos Park, platform, floating; Offshore
MDl, assgmora to Chiengo Bridge & fron Company, Oak storage tank, submerged
Book, IlL, a corPorallo of Illinois

Filed Dec. 23, 1963, Ser. No. 736,231
Int. CL EO2d 27/2

U.S. CL 61--4 4 Claim

An offshore structure having an elongated shaft verti-
cally positioned in a body of water and pivotally con-
nected at its bottom end to a weight means on the floor
of the body of water. The weight means can be a tank
for storing oil.
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INFLATABLE CLAMPING DEVICE
George C. Wiswell. Jr. 1014 Pequot Road, Keyvwords: Coating; Corrosion prevention;

Southport, Coon. 06490 Pile protection
Filed Nov. 26, 1968, Ser. No. 779,184

ULS. Cl. 61-54 Lot. CL E02d 5160 8 Claims U.S. C1. X.R. 52-2; 128-402; 264-314

.ka inditable 4amnpmg device is provided for apply-
irg pressure to a coating on a submerged pile structure - .
as be coating is being cured. The device is formed by
attaching two sheet~s of dcxibLe mnaterill together to
form a fluid-tight chamber therebetween with the two
sheets being wrapped around the coated material and a
fluid under pressure introduced to the chamber between
the sheets to apply a pressure against the coating. The
inner sheet is formed of sufficient material so as to con-
form to the configuration of the pile, such as when the
pile has an H-secuon.

3.554.009
METHOD AND DEVICE FOR DETERMINING THE

QUANTITY OF DREDGING SPOIL TO BE PAID
Roie van der Veen, Jutphass, Netherlands, assignor to Keywords: Dredge-spoil measurenent
N.V. Ingnieursbureau voor Systemen en Octrooien
"Spanstaal," Rotterdam, Netherlands, a Dutch contract- U.S. Cl. X.,. 73-438
Ilg company

Flied Apr. 21, 1969, Ser. No. 817.691
C lams Priority, etppilado Netheriands, Apr. 24, 1968, Set: Re. 27,535

6805777
Iit. CL G01n 15106, 9126

U-9. CL 73-41 10 Claims

A method and apparatus are disclosed for measuring
the quantity of dredging spoil. A flow of the spoil and
water is guided vertically upwards along a first flow sec-
tion and downwards along a second flow section. Pres-
sure differentials between vertically spaced points on each
fow section are obtained and added. The product of the
pressure differential and flow velocity is integrated during
the period in which the dredging spoil is being conveyed.

3,554,010
.METHOD AND SUCTION DREDGING INSTALLA-

TIONS FOR CONVEYING DREDGING SPOIL
Romke van der Veen, Jutpha a and Jan de Koning, Am- Keywords: Dredge-spoil measurement

stardam. Netherlands assignors to N.V. Ingenleurs-
buteiu, ver Systemu en Octrolen 'Spanmsaal," Rotter- U.S. Cl. X.R. 73-438
dam, Netherlands, a Dutch company

Filed Apr. 21, 1969, See. No. 817,692
Claims priorty, appllmdon Netherlands, Apr. 24, 1968, Sees Re. 27,536

69037701

KOL CL Gt. 15106, 9126 ,____ _

U.S. Cl. 73--41 11 Claims

In a method and apparatus for measuring the quantity
of a suspension of dredtpg spoil ad water. meam are
provided to compensate for the presene of air in the sus-
pension. The iefcsme, compensation is derived by taking
pressure measuremens of at lut two flow sections in the
system at which the prevailing pressures are different.
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3,554,011
METHOD AND DEVICE FOR DETERMINLNG THE

CONVEY CONCENTRATION OF DREDGLING
SPOIL OF k SUSPENSION OF DREDGING SPOIL
.CND WATER

Romike van der Veen. Jutphass .Netherlands. assignor to Keywords: Dredge-spoil measuremi:nt
N.V. Ingenieursbureau voor Systemen en Ocroolen
"Spanstaal," Rotterdam, Netherlands, a Dutch comurct. U.S. Cl. X.R. 73-438
lag company

Filed Apr. 21. 1969, Ser. No. 817,999
Claims priority, application Netherlands, Apr. 24, 1968, See: Re. 27,526

6805779
lnt. CL GOIn 15106, 9/26

U.S. CL 73--61 4 Claims

A system for measuring the concentration of a dredging
spoil suspension wherein the suspension is caused to flow
vertically upwards and vertically downwards in two pipe 2 ?, 22
sections. Upper and lower conduits are coupled between
corresponding uppe- 3nd lower points on the two vertical
pipe sections, and a pressure pickup is obtained between --- 4A
the midpoints of the upper and lower conduit.

3,554.290
OIL POLLUTION CONTROL AND FIRE

EXTINGUISHING APPARATUS AND METHOD Keywords: Pollutant burning; Pollutant
Sm M. Verdln, 2600 Breton Drive, Marnem Li. collection; Pollutant, suction

Filed Mar. 12.1970. Ser. No. 18.46 removal; Pollutant. surface
st. CL A62e 3/00 barrier

U.S. CL 169-2 4 Claims
U.S. Cl. X.R. 166-75

A device for exunguishing gas and oil well fires, particu-
larly multiple-well. offshore installations, and for preventing
Ion of oil to the surrounding area after fire extinction com-
pr.sm a hood adapted to be placed over the well site, the
hood having a curved interior upper wall which deflects the
gushing oil into a catch basin from which it can be pumped "
away.C
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JANUARY 19, 1971

3.555.831
COMPOSITE FOUNDATION MEMBER ALND

METHOD Keywords: Offshore construction; Pile,
Ivo C. Pogonowski. Houston, Te., assignor to Texaco structure connection; Seabed
Inc., New York, N.Y, a corporation of Delaware

Flied Sept. 16. 1968. Ser. No. 759.964 foundation
IntCl. E02b 17/00;EO2d 21/00;B21d 39104 U.S. Ci. X.R. 29-523; 61-53; 287-109

U.S. Cl. 61-46.5 9 Claims

The invention relates to a foundation element or mem-
her of an offshore platform normally positioned in an
anchoring medium to elevate the platform a predeter-
mined distance above said medium. The foundation ele- a-
meat comprises a first or outer casing disposed in a
generally uprignt position and being operably or fixedly :77:
connected at the upper end to the platform. The opposed
loer end of the foundation element comprises a pile
or similar member adapted to be forcefully imbedded
in the anchoring medium. The latter member is guidably
positioned in the casing and is fastened to the casing at
a peripheral interlocking joint to form the two concen-
tric members into a unitary body.

3.555.832
FENDER

Jiro Narabu, Shibuya.km, Tokyo, Japan. assignor to Seibu Kevwords: Pier fender
Gomu Kagaku Kabushiki Kaisha. Tokyo, Japan, a cor-
poration of Japan U.S. Cl. X.R. 114-219

Filed Sept. 26. 1968, Ser. No. 762,820
Claims priority, application Japan, Apr. 10, 1968,

43/28,550
Int. CL E02b 3120

U.S. CL 61-48 SClaims

The present invention relates to a fender constructed
by boring a rubber plate having a base fixture with a
large number of holes at appropriate intervals running in lit
the direction from a contact surface of the plate to a fit-
ting surface, said fender to be fitted to the wharf side or ., , ,.'
ship's side for the purpose of protecting the ship's hull.

3.556.035
SAILING VESSEL

Ernest W. Schlieben, Morrisville. Pa., assignor to RCA Cor- Keywords: Buoy, instrumented
poration, a corporation of Delaware

Filed Jan. 28. 1969, Ser. No. 794,589 U.S. C1. X.R. 114-66.5
Int. Cl. 863b 35/00. 1126

U.S. CI. 114-39 14 Claims

A sising vessel is provided which includes an improved a.
sail and an improved hydrofoil. The sail and the hydrofoil are
each rigid and each has streamlined cross sections.
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3.556.210
DEEP SEA WELL DRILLING STRtCTL RE Keywords: Offshore caisson: Offshore con-

Vincent C. Johnson. 10377 Tenessee Ave., Lab Angcl M. struction; Seabed oil, procoss
Calif. 9 structure

Filed Mav 8, 1969, Set. %n. s.ft,4

L.S.CL164-5 C. E2sb , c lw U.S. C1, X.R. 61-46; 175-7

An underwater well head encasement wherein a long tubu.
lar caisson rests on a base on the ocean floor an is provided .< 4
with a housing at the top located 100 to 200 feet beiow the
water surface. Hollow diagonal tubes brace the caison in
apright position. Drill guides extend fromt a chamber in the
housing downwardly through the base to accommodate a
number of well drilling operations, A closure for the casing is
hifted off during the drilling and setting of casings. The cin-
sure :s replaced after this and a dier can enter the chamber
through a manhole and there work on the floor of the hous-
ing for installing and manipulating the well head equipment
under conditions where the chamber may be either full of
water or with the water evacuated.

- 'a

3.$$6.301
FLOATING FLEXIBLE SKLMMING DEVICFS

Mullard F. Smith. Westport, Coam. ((P. 0. Box 195, Sat. eyords: Pollutant, asuttion removal
gZtuck, Cotta. 06882))

Filed OCt 20. 1969. Ser. No. 867.630
lat. Cl. BOld 43i00

U-% Cf. 210-242 12 Claims

A skimming device for skimming oil and other waste
materials fronm the surface of water is of lightweight nonrigid ~. ,-
materials and comprses two p"let-spaced sheets with flexti
bIe edges. The device floats on the surface of water and flie- ,-.eu
ibly conforms to waves and swells on the water surface.
Skimming is performed by exposing a negative pressure in-
take portal to a shallow skimming zone directly beneath the
staface. The narrow elongated intake portal is defined
between a flexible floating underflow edge of one sheet and a
second flexible overflow edge of a second sheet spaced
beneath the first sheet.
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JANUARY 26, 1971

3.557.559
WAVE-GENERATING APPARATUS
Douglas W. Barr. 5420 Irving Ave. S, Keywords: Wave flume; Wave generator

Minneapolis. Minn. 55419
Filed May 12, 1969. Set. No. 823.581 U.S. C1. X.R. 4-172.16

Int. CL E02b 3/00
U.S. Cl. 61-1 9 Claims

Apparatus for generating waves in relatively small in.
land bodies of water, such as lakes, or large pools, for
permitting surfing and the like. is described. The wave-
generating apparatus includes means for defining the
surfing area such as either one or a pair of vertical walls
disposed in the water, with one of the walls or defining ,
means being substantially straight and the second wall __.--
having a first portion arranged parallel to a portion of t - .
first waU and a second portion arcuately diverging from
said first wall in a manner to enhance the wave chaxac- '.V .- : "
teristic, and extending toward a beach area. The con-
.ned area is provxded with a substantially lat or gradu-
ally inclining bottom or base, while the area defined ad-
jacent the diverging walls is provided with an inclined
bottom or base, so as to enhance the wave activity. A. 'N

surge-generating device is located in the area where the
first and second walls are parallel for imparting motion to
the water therein, with breaking waves forming along thearcuate wall surface and propagating outwardly toward

the first wall, while advancing along the inclined bottom
and toward the batching area.

3.557.960
OIL SKIMMING APPARATUS Keywords: Pollutant collection; Pollutant

Hugh J. Fitzgerald. Austin. and Ernest H. Koepf. Dallas, Tex., removal watercraft: Pollutant,
assignors to Ocean Pollution Control. Inc.. Dallas. Tex., a suction removal; Pollutant.
corporation of Texas. by mesne assignments surface barrier

Filed Dec. 16. 1969. Ser. No. 885.S66
Int. Cl. E02b 15/04

U.S. Cl. 210-242 8 Claims

Apparatus for removing a film of oil from a large body of
water comprising a pair of generally similar funnel assem-
blies. one positioned behind and in the wake of the other
with a harness for towing the same along their common cen-
tral axis, each funnel assembly having an impermeable cover T
with spaced floats to support its wide leading edge above the
water to capture the oil with the rest of the cover being sup-
ported on the floating oil. depending skirts at the tapered
trailing edges of the cover to funnel the oil inwardly toward
its apex. an enclosing sack of reinforcing netting covering the
top and bottom of the apparatus, a sump to receive the oil
from the apex of the rearward assembly, and a pump to
transfer the oil from ihe sump to a storage barge.
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3,559,223
LONG SPAR BUOY CONSTRUCTION AND

.110ORLNG METHOD
George S. Lockwood. Jr.. and Robert K. Atwater, Los Keywords: Buoy, instru ented; Buoy mooring

Angeles, Calif., assignors to Global .Marine Inc., Los system
Angeles. Calif.

Continuation of application Ser. No. 548,566, May 9,
1966. This application July 30, 1969. Ser. No. 863,402 U.S. Cl. X.R. 114-206

lat. CL B63b 21/25,22/SZ
U.S. Cl. 9- S Claims

A positively buoyant long spar buoy having a length 7-----------------------------

of at least about 100 feet and a maximum body diameter M - - -7--

of about 36 inches, the body being fabricated of lengths
of pipe rigidly connected in end-to-end relation, the body' ----- --
including anti-flooding means adjacent each interpipe con-
nection and being ballasted to float upright with a selected
minor portion of its length out of water.

-_ - -4

3.559,407
ARTIFICIAL SEAWEED

Genit Sehuur, Delft. Netherlands, assignor to Shell Oil Keywords: Artificial seaweed; Seabed
Company, New York. N.Y., a corporation of Delaware scour protection

No Drawing. Filed Nov. 25. 1968, Set. No. 778,757
Int. Cl. E02h 3/00

U.S. CL 61-3 3 Claims

An improved form of "'artificial seaweed" for combat-
ing coastal erosion and the like comprises an anchored
array of filamentary strands of foamed, stretched polyole. No Figure
fin, characterized by a internal plexiform structure sur-
rounded by a substantially closed, thin skin, having a ten-
sile strength of at least about I gram per denier and a
final density below 500 g./l.

3.559,410
SYSTEM FOR RELIEVING STRESS AT THE TOP

AND BOTTOM OF VERTICAL TUBULAR MEM.
BERS IN VERTICALLY MOORED PLATFORMS

Kemetb A. Blenkarn and David A. Dixon, Tulsa, Okla., Keywords: Offshore platform anchor;
assignors to Pan American Petroleum Corporation, Offshore platform, floating
Tulsa, OWl., a corporation of Delaware

Filed July 30, 1968, Ser. No. 748,867 U.S. Cl. X.R. 175-7
int. Ca. B63b 3./44, 21/00

U.S. CL 61--46.5 12 Claims

Structure for relieving stresses at the top and bottom
of elongated tubular members used to connect floating
structure supported by a body of water to anchors on the -

floor thereof. Stop means surround each such connecting . .-,-
tubular member near each end thereof to limit the angular
deflection of the tubular member at that point.
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MULTIPLE RETRIEVAL SYSTEM FOR OBJECTS IN
SUBMARINE EN' IRONMENT

Aleklsander B. Macander. Jersey City. N.J.. and Clarence K. Keywords: Instrument retrieval
Chatten, Jackson HeighLs. N.J.. assignors to The Lnited
States ol America as repreented by the Secretary of the
Navy

Filed Jan. 23, 1%9'. Ser. No. 794 .508
lnt. Cl. B63c 7,'02

U.S. Cf. 114-51 6 Clajms

A multiple retrieval system for objects placed on the sea _ _
iloor for extended periods of time comprising holding means
and three retrieval means. The first retrieval means is a serti--
cal line system, the line being fabricated of titanium
monofilament fastened to a cast-steel ball anchor at the
:ower end and a syntactic-foam globular buoy at the upper -- - -

end which is saue 50 feet below the ocean surface. The
second retrieval system comprises a 5200-foot length lap- - -

proximately) of polypropylene-jacketed, atuflex line extend-/ lit
tog from said cast-steel ball anchor to a frame for holding the
submerged object. The third retrteyal system cumprtses a
5,000-foot length (approximately) of polypropylene, self- PI "
buoyant rope extending from the frame to anoter cast-steel .. . .. ...
ball anchor.

3.559.762
SAFETY LADDER FOR WATER USE

Kenneth L. Thompson. Huntington Beach. Canada. assignor Keywords: Pier, floating; Small-craft pier
to Ye Dock Master, Inc.. a corporation of California

Filed Sept. 26. 169. Ser.No. 861.328 U.S. C1. X.R. 182-106; 182-115; 182-129
Int. CI. E06c 1139

U.S. CL. 182-93 t0 Claims

A safety ladder for use in water i combination witha pileextending above the surface of the water and a floating struc.

ture. The floating structure includes means for encircling the
pile to be thereby limited in lateral movement. At least one
Of the side rails is secured to the floating structure and at -
least one of the side rails is secured to the pile encircling
means.

3,560,912
CONTROL SYSTEM FOR A TOWED VEHICLE

Paul G. Spink. Severna Patk, and James T. Malone, Ar- Keywords: Towed body depth control;
iold. Md. aSaignors to Westinghouse Electric Corpora. Towed vehicle
tion, Pittsburgh. Pa.. a corporation of Pennsylvania

Filed Feb. 3. 1969. Ser. No. 795,913
Int. CL 163b 21/00; 864d 3/00; GOIe 9/68 U.S. C1. X.1. 114-235; 2441-3

US. CL 340-3 6 Claims

A towed underwater vehicle having rotatable wing and
tail surfaces is maintained in a predetermined orientation - _.-- ,
at a constant height above the ocean bottom, or at a
constant depth below the surface, by commanding a rate *
of rotation of the wing or tail surfaces when a deviation

from the desired attitude occurs. .. ..
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;3.561.219
TEXTILE MAT FOR INDUSTRIAL USE IN THE

FIELD OF CIVIL ENGINEERING
Masazumi Nisbizawa and Kaizo Katers. Otsu-shi, and Keywords: Fabric mat; Seabed scour pro-

Michitsura Obta, Takatsuki-shi, Japan, assignors to rection; Slope protection
Toray Industries. Inc.. Tokyo, Japan. a company of
Japan

Filed Apr. 10. 1968, Ser. No. 720.234
Claims priority. ippication Japan, Oct. 13. 1967,

42:6.482: Dec. 1!, 1967. 42.!105.514
Int. CL EO2b 3/12

U.S. CI. 61-38 9 Claims

A fabric mat for soil stabilization has continuous bands
of single ply fabric alternating with intervening continuous
bands of two-ply fabric forming between the two plies
continuous hollow tubelike containers which are fil!ed /
with sand, gravel or the like. One end of the tubelike
containers is closed before filling and the other after
filling. The mats may have selvages along opposite side
edges which are secured to selvages of like mats to conniect
a plurality of mats together.

3,561.220
METHOD AND APPARATUS FOR CONTAINING

WELL POLLUrANIS
Chester George Rlester. 10397 South Lakd Blvd., Keywords: Offshore c.isson; Pollutant,

Parma, Ohio 44130 submerged barrier
Filed Mar. 26, 1969, Set. No. 810,733

ILCl. EO2b 1/00
U.S. Ci. 61-34 11 Claims

A well installation apparatus and method, particularly
for offshore wells. utilizing a large coffer or caisson stir-
rounding the well point, such coffer or caisson including a j ., 4
submerged caisson having secured to the top thereof an- '
annular axially expansible substantially water imperme-
able extension secured at its lower end to the top of the
submerged caisson and at,.its top to a floating ring.

3,561.267
RATHYEHERMOMETER

Robert B. Costello, Santa Barbara, Calif.. assignor to Keywords: Bathythermograph; Instrument
General 'Motors Corporation, Detroit, Mich., a corpo- deployment
radon of Delaware

Filed Apr. 10. 1964, Ser. No. 353,746
Int. Cf. GOlk 13/00 U.S. Cl. X.R. 43-4; 73-170

U.S Cl. 73-344 6 Claims

An aquatic probe to measure the temperature of a
body of water is arranged to travel through the water z:..' -

from a moving ship in a free-fall descent. A coiled elec -.. .
rical conductor, connecting the probe to a recording --

station on the ship, is payed out from both the probe -

and the ship in such a manner so that the conductor will
have practically no effect upon the descent characteristics "
of the probe. - •
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3,561.268
EXPENDABLE BATHYTHER.,IOGRAPH

Frank.Massa, Cohasset. Mass., assignor to ..Iassa Division. Keywords: Bathyther-mograph; Instrument
Dynamics Corporation of America. Hingham. Mas deployment

Filed Jan. 14. 1969, Ser. No. 790.965
Int. Cl. GOlk 1,'02; GO11 9.1903

U.S. Cl. 73-345 14 Claims U.S. Cl. X.R. 73-170; 340-5

Free-falling underwater body which has a stretnilined
huill characteristic that causes a stable rate of fa!l through
water. The body contains an oscillator connected to a
p c€:,.'fi transmiting cransducer ior radiazing sound
.aaes through the water at the oscillator output fre- ,

quency. Two sensors alter the oscillator output frequency
as a function ot depth and temperature. A receiver on
the surface of the water receives the radiated sound
waves and prints out the temperature and depth of the
.%sa:er :nrouh %shich the failing bods is :h n passing.

3,561..391

BOAT WASHING APPARATUS AND METHOD
Norman C. Locati. 1714 Meadow Drive. Lake Oswego. Oreg. Keywords: Small-craft service structure
97034

Filed % lar. 3. 1969. Ser. No. 803,654 U.S. C. X.R. 15-1.7
Int. Cl. B6Jh SQ 00

L.S. Cl. 114-:22 , Claims

Two parallel elongated lloating support means define a
citha , for j Noit P.n.ercd hruhing members are carried " - .

bN double jointed arms that are anchored to the tloating sup-
port mean% Said poered brushing membcrs arc spring
bliase to conform to the various shapes of boats that are
passed through the pathw,,y and clean algae, barnacle spores
and the like from the submerged porton of the boats

3,5i63.
METHOD OF AND APPARATUS FOR UNDERWATER

GEOCHEMICAL EXPLORATION
Calvin B. Craig, Dayton, Tex., asinor to Leo Horvitz. Keywords: Sampler, seabed-driven core;

Houston. Tex. Sampler, water
Filed Nov. 12, 1968, Set. No. 774.901
Int. CL E2Ib 9/20, 23100; GOIn 23/04

U.S. CL 175-5 2Claims U.S. Cl. X.R. 23-230; 23-253; 175-245

A method of and apparatus for underwater geochemical
prospecting by taking samples of the bottom formation and
water at or immediately above the bottom The method com-
prises taking samples simultaneously of the water at the bot-
tom and of the earth formation immediately below at spaced
apart locations for analysis to determine the concentration of -----.

significant hydrocarbon leakage products from subterranean
petroleum deposits to be used in exploring for such deposits.
The sample taking apparatus comprises a tubular body whose
lower end is open and provided with means for penetrating
the bottom formation and retaining a sample of the same in
the body The sample taker includes a piston movable up-
wardly from a lower position closing the lower end portion of
the body to an upper position above when the body reaches a
predetermined position at or close to the bottom during, its
downward travel to draw in a sample of water at or im-
mediately above the bottom. The apparatus is adapted to be
suspended by an operating cable and means is provided for
adjusting the piston actuating means to allow predetermined
setting of the apparatus to allow free fall of the body from a
desired point of its downward travel before thie body
penetrates the bottom formation.
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3.56 1.547
BOTTOM SAMPLER

Vlash A. Pullos. Garden Grove. Calif.. assignor to North Keywords: Sampler, power supply; Sampler,
American Rockwell Corporation seabed-driven core
Original application Nov. 15, 1965, Ser. No. 507.904, now

Patent No. 3,439,537. Divided and this application Sept. IS.
1968. Ser. No. 795,748
Int. CI. E2lb 7/2.25/00

U.S. Cl. 175-6 3 Claims

This invention relates to apparatus for obtaining forceful
motion and more particularly relates to apparatus for obtain-
ing forcefui motion underneath a body of jter. :n particu- /
lar. a heittom sampler has a piston actuated hy hydrostatic
pressure. wnictt upon contact of the sampler withi thse sea
floor. drives a hollow tube into the sea floor for collecting a
sample An explosive detonator triggered by contact with the
sea floor adds to hydrostatic pressure to rupture a diaphragm
and actuate the piston.

3.561.601
OIL SLICK DISPERSION APPARATUS

hAilliam H. McNeel. Son Diego, Calif. tie, A a. Chem. Inc.. Keywords: Pollutant dispersion; Pollutant
808 Gable Way El Cajon. Calif. 92020 removal watercraft

Filed Oct. 24. 1969. Ser. No. W.015
Int. CL C02b 9102. E02b 1/M U.S. Cl. X.R. 114-5

US. Cf. 210-242 3 C..imU

An oil slick on a body of water is disperted by a specially
equipped boat which is driven through the slick to separate
and concentrate the oil on the boat's bow wave. From noz- a
zles on opposite sides of the boat near the bow. a mixture of a

water and a chemical dispersant is directed against the oil as
a high pressure jet in a cyclically oscillating path sweeping
across the bow wave generally perpendicular to the direction
of travel. The rate of oscillation is sufficiently fast to apply
the dispersant over all of the oil in the vicinity of the boat ,

and due to the particular oscillating action, a concentration
of dispersant is applied close to the boat where the oil is
heaviest on the bow wave.

FEBRUARY 16, 1971

3.562.917
APPARATUS FOR MEASURING IRREGULAR

SURFACES OF DEPOSITS OF CONCRETE
BLOCKS OR RUBBLE MOUNDS

Ken MNatsai, Nagoys-shl, Japan, assignor to Nippon Tetra- . Keywords: Breakwater, rubble; Concrete
pod Co., lad.. Tokyo, Japan. a corporation of Japan armor unit; Seabed site survey;

F
lled June 5. 1968, Ser. No. 734,600 Structure inspection

lot. CL G01b 3/00, 5120; GO1e 7100
U.S. CL 33-126.11 4 Claims

U.S. Cl. X.R. 33-1; 73-432; 114-206

Apparatus for measuring an irregular surface of a de-
posit is comprised by a perforated or grid shaped circular

or polygonal flat plate or frame structure with a meas- 15
uring point at the center thereof and a layer of tetrapods
deposited on the irregular surface, all of one size which 16
is such that the frame membzr will cover at least two
of them, to obtain by sounding she layer with the frame, 2
a reliable measurement of the general configuration or
envelope of extremely irregular surfaces. The tetrapods
may be incorporated in a structure which is built up on
the irregular surface, as in repairing a breakwater.

./
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3,563,036
LNFLATABLE FLOATING BOOMS

Millard F. Smith, Westport. Conn. (P.O. Box 295. Sauga- Keywords: Pollutant, surface barrier
tuck, Conn. 06882) and Russell M. Blair, Westport,
Conn.; said Blair assignor to said Smith U.S. C1. X.R. 9-319

Filed Sept. 2, 1969, Ser. No. 854,626
Int. CL E02b 3/04, 15/04

U.S. CL 61-1 9 Claims

Accordion-folding floating booms for confining spilled
oil or other floating material incorporating a thin con-
tinuous flexible fin positioned vertically and provided with
numerous, short, inflatable balloon-like float pockets
mounted along its upper edge. The float pockets are all
deflatable and collapsible for compact accordion-folded
stowage of the boom in limited volumes of space for-.
storage, shipment and delivery to the site by water trans-
port or by airdrop. Automatic inflation of successive in-
flatable float pockets upon unfolding deployment of the
booms is achieved by individual pressure sources actu-
ated by the deployment process, providing inflation pres-

sure to produce fully inflated expansion of the goat
pockets for buoyant floatation of the boom structure.
Compressed gas charge cylinders triggered by unfolding
of the boom supply the desired inflation pressure. Alter-
natively, chemical reactants enclosed in adjacent en-
closures are mixed together upon unfolding deployment
of the boom to produce sufficient amounts of gaseous
reaction product to provide inflation p.-essures required
for each buoyant balloon-like float pocket.

3,563.037
MINIMIZING SCOURING ACTION IN WATER

FLOW CHANNELS
Albert James Stammers, 23 Shottfield Ave., East Sheen. Keywords: Fabric mat; Seabed scour pro-

London, SW. 14, England tection; Slope protection
Filed Dec. 17, 1968, Set. No. 784,314

Claims priority, application Great Britain, July 18, 1968,
34,252/68 U.S. el. X.R. 61-37; 139-384; 139-387

Int. CL EOib 3/04, 3/12
U.S. Cl. 61-3 9 Claims

A means for minimising the scouring effect of water
flow on the beds of rivers, estuaries and the sea bed com-
prising a tubular element composed of a meshed upper
panel through which ballast material can pass to the inte- -

rior of the element. If desired. the element may have a
meshed lower panel through which sand or other bed
material may pass but through which the ballast is un-

able to escape and a plurality of elements may be joined
together in parallel relationship to form a unit.

The or each tubular element may be provided inter-
nally with a plurality of spaced apart distending members.
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3.563,041
OFF-SHORE SHIP? MOORING INSTALLATION

Bernard Miehl, 739 Rue des Vigues, Keyvords: Ice protection; Offshore mooring
Ste.-Foy, Quebec 10. Canada structure

Filed Mar. 14. 1969, Ser. No. 807,236
Int. CL EO2b 3/22; 02d 27136 U.S. C1. X.R. 61-48; 114-230

US. C. 61-46 5 Claims

An off-shore ship mooring installation made up of a
wharf in the form of a columnar body built on the bot-
tom of the sea and having a circular mooring head that
projects above the sea in combination with a string of >--

dolphins distributed on a circle circumscribing the moor- ;" -

ing head and located away from the said head a distance < a.
such as to allow mooring of the stern of one or more - •
ships when the ships are moored to the head by the bow -

thereof. -

3.563.334
SEISMIC SOURCE FOR USE WHILE SUBMERGED IN A

LIQUID MEDIUM
Ed R. McCarter. Houston. Tex.. assignor to Esso Production Keywords: Seismic explosive acoustic

Research Company, a corporation of Delaware transmitter
Filed July 3, 1968. Ser. No. 742..37

Int. Cf. GO1 /104
U.S. Cl. 181-0.5 9 Claims

Seismic source for use in an aqueous medium utilizes an
elastomer member supported by and disposed on at least a
aortton of a supporting structure. The supporting structure
preferably includes a number of tubular members connected
at the trailing end to a bell-shaped member and at a towing
end to a pair or bell-shaped members positioned to discharge
liquid from the medium into the tubular members. An explo-
sively combustible fluid is introduced into the chamber
formed by the elastomer member and the support structure
through a mixing chamber and an elongated pipe that ex-
tends into the chamber. The explosive fluid is ignited in the
mixing chamber. Pump meana is provided for removing
liquid from the interior of the chamber.

3,563,607
SUBAQUEOUS MINING

Bode A. Boyle. Newcaatle. Now South Wales, Australia. as- Keywords: Dredge, suction; Dredge intake;
signor to Lawrice Winifred Boyle. Newcastle. New South
Wales. Australia, a fractional part interest to each part in.
tefes Filed Apr. 1S, 19,9, Ser. No. 816.200 U.S. C1. X.R. 37-59

Claims priarity, application Aatalrla. May 2. 198,
37225/68

Int. CL E21c 45100; E02f3/88
U.S. Cf. 299-9 7 Claims

A subaqueous mining machine having an underwater suc-
tion head which has a suction pump mounted on it. The
pump is driven by a high pressure air hose and a semibuoyant
discharge hose is used to conduct the pumped slurry to a
shore-based treatment means. The underwater head can be
steerable by means of jet control pumps which are pam of it.
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3,564.490
METHOD AND MEANS FOR MEASURING

DEPTH OF WATER OR THE LIKE
Roger C. Camp, Ames. Iowa, assignor to Iowa State Keywords: Sonar, depth sounder

University Research Foundation. Ames, Iowa. a corpo.
ration of Iowa

Continuation of application Ser. No. 700.511, Jan. 25,
1968. This application Aug. 19. 1969. Ser. No. 854.020

It. CL GOIs 9/68
U.S. Cl. 340-3 4 Claims

An electronic depth gauge wherein a !ow frequency -- - - r

pulse generator is connected to an ultrasonic transducer , - -
through an oscillator to emit a signal downward through
a body of water or the like, with the reflected signal being
received by the transducer and converted to a reflected ---------

voltage input An amplifier is connected to the trans-
ducer to amplify the reflected voltage, which in turn is
connected to a switching mechanism. The switching -- - .

mechanism is connected to toe low frequency pulse gen- __.______. ___

erator and a meter of the D'Arsonval type, which is . ', -

graduated in feet and which measures average current
values proportional to the time that the unit measures -----
maximum depth with respect to the time that the switch- "

ing mechanism is interrupted by the amplified voltage of
the signal reflected from the bottom of the body of
water.

3.564,492
DEVICES FOR EMITTING ACOUSTIC WAVES IN

A LIQUID MEDIUM
Pierre Magnevlle, Vernonillet. and Claude Duconge, LA Keywords: Seismic implosive acoustic

Vesinet, France. assignors to Inistit Francsis de transmitter
Petrole. des CarburanS et Lubrihiants. Malasison,
Hauts-de-Seine. France

Filed Nov. 21. 1968. Ser. No. 777,838 U.S. Cl. X.R. 181-.5

Claims priority, application France, Nov. 21, 1967,
129.124

InS. CL H04r 23/02
U.S. CL 340-12 16 Claims

This device comp-ises at least two movable elements
made of a rigid material and interconnected by a tighten-
ing membrane made of a deformable material which
constitutes a tight enclosure with the movable elements. A t . "
These elements have contact areas adapted to be applied
intermittently against each other. Releasable means are
provided for moving these elements away from each other
and for locking them in spaced relationship to each other,

as well as means for limiting the deformation of the mem. -

brane toward the interior of the enclosure and means
for creating in this enclosure a pressure much lower than
the pressure prevailing outside the enclosure.
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3.564.852
FLEXIBLE FLOATl%G BCe)OMS
Millard F. Smith. Wespr, Conn.

(P.O. Box 295. Saugatuck, Conn. 068821
)  

Keywords: Pollutant, surface barrier
Filed Aug. 25, 1969. Ser. No. 852,776

it. CL E0.b 3104. 15/04
U.S. C1. 61-t 6 Claims

A supple, flexible, floating oil boom, self-reinforced by
a taut, integral. high-tensile-strength. multiple-strand stain-
less steel cable anchored centrally at longitudinally spaced
points to a thin. flat. flexible polymer fin. The fin is arrayed
"standing on edge" in a generally vertical position, and the
cable is anchored to the fin at a level adjacent to the
undersides of longitudinally spaced-apart t.;oyant floats
likewise anchored to the flat continuous fin along its
upper edge. The cable is held just beneath the water
surface when the boom is afloat, with ballast weights,,
anchored along its lower edge holding the boom upright.

vided with excess slack length forming loosely curved
bights of extra fin material, having a greater length than 4.".
the corresponding segment of taut reinforcing cable, and
providing extreme flexing capability in all directions. The
excess slack fin bight between floats permits sharply bent
flexing of the boom to conform closely to the crest or
trough of a steep wave while maintaining full tension on
the taut reinforcing cable. The boom is likewise capable
of sharply-bent. sidewise lateral flexing in response to,
waves, turbulence, impacts or manual accordion-folding
operations.

3,54.853
METHOD OF CONTROLLING EROSION

ON SEASHORES
ZoltanCdsMr, 96WalpoleStMerylaind, Keywords: Bar protection; Fabric mat; Groin,

Nelt South Wale I", As smla Low-cost shore protection
Flied Mm. 24, 1969. Ser. No. $09,339

It. CL E02b 3/04
US. a. 61-S 10 Claims

The invention relates to methods of and appliances
for preventing the erosion by wave action of foreshores
of large expanses of water. The appliances comprise flex-
ible curtains of fine mesh placed below the water level in
the path of incoming waves in the large expanset of wa-
ter. Sand or sediment is allowed to build up on one side
or the other of the flexible screens.
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3.564.856
PROCESS AN7D APPARATUS FOR CEMENTING

OFFSHORE SUPPORT MFMBERS Keywords: Grouting; Offshore construction;
Elmo M. Blount, Irving, and Joseph U. Messenger, Dallas, Offshore plaC form, leg; Pile,

Tex. assignors to Mobil Oil Corporadon, a corpora-
tion of New York structure connection; Seabed

Filed Apr. 11. 1969. Ser. No. 815,476 foundation
IJtL CL E02d 5/34

US. CL 61-46 10 Calm- U.S. C1. X.R. 61-53.5; 61-56

The specification disc!oses a process and apparatus for
cementing in two stages an annulus formed between an
offshore support member and a pile driven therethrough.
The support member is provided with a first port which
normally lies adjacent the mudline when the support

member is in position and a second port vertically spaced
upward from the first port. A batch of quick-setting -

cement material, e.g., gypsum cement mixtures, is -"

pumped through the first port to fill the annulus to a level 3"

approximately adjacent the second port. This material is
aiowed to set to form a seal at the lower end of the an-
nulus and then additional cement material is pumped
through the second port to finish filling the annulus.

3.564.858
BOAT LANDLNG FOR OFFSHORE STRUCTURE

Ivo C. Pogonowski, Houston, Teax., assignor to Texaco Ke,'ords: Offshore mooring structure;
Ic., New York. N.Y.. a corporation of Delaware Offshore structure fender

Filed Apr. 1, 1969. Ser. No. 812.123
Int. Cl: E02b 3/22

U.S. Cl. 61--48 5 Claims U.S. C1. X.R. 114-219

The invention relates to a landing platform for a pier
or offshore structure which is ordinarily subject to high
waves, turbulent water and/or a generally corrosive at-
mosphere. The replaceable landing platform is operably
carried on the offshore structure and so mounted to
absorb the shock of a floating vessel when the latter comes
in severe contact with the platform during a docking,
loading or unloading operation. The platform includes a
resilient, pivotal connection as well as one or more shock- .L
absorbing elements which permit restrained horizontal
movement when the platform is subjected to a displacing
force.
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3.565.254
APPARATUS FOR CONFINING A SLICK AND

COLLECTING OIL THEREFROM Keywords: Pollutant collection; Pollutant.
John P. Latimer. %ewpor! News, 1a.. assignor to Deepsma suction removal; Ponucit,

Ventures, Inc.. Newporl News. s o.
Filed Sept. I1, 1469. Ser. No. 856,945 surface barrier1nt. Cl.EO2bl .L.. ' R.20-4

LS. Cf. 210-170 19 Claims U.S Cl X.R 210-242

Buoyancy means is connected with a body means for
tet,ning the body means in operative position in a oodv of
,ater A f[ot ?ortion xtends frons the upper par of'she th 'e/

,isidv means and ext'ssds, at an angle downwardly therefrom
to define a space betwee.n the Dodv means. the foot portIon 7 7
and e surface of the body of water. An air saction means is L2 .... --- .
provided for reducing the pressure in said space and extends - "
;entawtnse of the boom. Means for collecting oil is also sup-
ported in said space and extends lengthwise of the boom for __-_- - _-_-_-_-_-_-___
col;ecting ci within the space.

3,S65257
FLOATING BARRIER FOR WATER POLLUTANTS

Cmart Cavalieri. p. le Comune. Sulzano. Brescia, Iltaly Keywords: Pollutant absorption; Pollutant,
Filed Dec. 5, 1969, Ser. No. 870.409 surface barrier

Inti. CI. E02b /5104
U.S. C. 210-242 3 Claims T.S. Cl. X.R. 61-1; 161-175

Thephamrier for arresting. confining and absorbing water
pollutants in suspension theretn. such as tankers, di chargeI
fluids. consists of a preferably cylindrical body containing a
central propylene fiber rope surrounded in succession by a
layer of polystyrene ( blocks or granules). a layer of a misture
if prooslene staples sr waste and polstyrene granules. con-

tained in a netting of propylene fiber, and a final layer of
propylene staples or waste also contained in a netting. The

barner is floating so as to keep about one-half of its volume
above the surface of the "ater.

3.56.491
JET PUMP METHOD AND SYSTEM Keywords: Channel protection; Dredge-

David M. Frazier, 208 Shorecest. Tampa. 11a. 33609
Flied Aua. 20. 1968. Ser. No. 754,005 spoil measureen; Dredge-

[ L B65g 53130 spoil transport; Dredge,
US CL 302-14 19 ciainm suction; Pump; Tidal inlet

U.S. Cl. X.R, 302-15
A method and system for pumping particulate solids

in such application as removing submerged beach sand.
and unloading dry solids from a storage container. A
jet pump is submerged in the solids and upon application
of high pressure primary liquid to the pump, the solids
are discharged. To provide an optimum mixture of solids
and liquid, a diluting liquid agitates the solids in the
vicinity of the pump's intake and an additional diluting
liquid is directed to the intake of the pump iaelf. The
velocity, density and/or pressure of the pump's discharge
is measured and the diluting liquid is accordingly regu-
lated to provide a proper solid/liquid ratio at a desired
discharge velocity.
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3.565.672
METHOD OF IMPROVING RESISTANCE TO COR-

ROSION OF METAL SURFACE AND RESULTANT
ARICLE

Ben E. Adams, Carlsbad, N. Niex., assignor to Continental Keywords: Coating, Corrosion prevention.
Oil Company, Ponca City, Okl., a corporation of
Delaware XR 117-72; 117-92; 117-132;
No Drawing. Filed May S, .968, Set. No. 729.875 U.S. CI.

In(. CL B31b :$ 4: B44d 1,'14 252-33: 252-389
US. Cf. 117-73 25 Claims

This disclosure relates to a method of improving re-
sistance to corrosion of metal surfaces, wherein the
method comprises:

(a) applying to the metal surface a grease-like com-
position consisting essentially of a nonvolatile dil-
uent. an oil-soluble dispersing agent, and a basic No Figure
alkaline earth metal compound, and

(b) applying to the coated metal surface i conven-
tional paint.

An important feature is the use of the particular grease-
like =omnposition as a primer coating.

MARCH 2, 1971

3,366,4 6
FLOTATION SYSTEM

WIllaw .M. Davidson and Howard W. Cole, Jr., Mountain Keywords t Instrument retrieva!
Lakes, NJ., asigsors to Proteus, Inc., Mountain Lakes,
NJ. Fded Apir. 30, 1968, Set. No. 725,398 U.S. C1. X.R. 114-235

Int. Cl. B63b 21/52
U.1 Cf. 9-9 10 Claims

A flotation device usefyl, for lifting a submerged load
to the surface comprises a clam-shaped container made .," -
up of a top cover and a bottom cover and an inflatable-----------------
bag therein. The open end of the inflatable bag is fixed-.,,
to the inside of the bottom cover and the closed upper ----- --- --
end o4 the inflatable bag is fixed to the inside of the - . .. .--
upper cover, said top and bottom covers being releasably
gripped together. Gas generating means preferably made -
up of a solid chemical compound reactive upon contact
with water to generate a, gas, such as hydtioget gas, is
provided within the container. The container is free flood-
ing and when the gas generating means is activated to
expose said chemical compound, such as a hydride, oxide
or peroxide of a metal selected from the group consist- -'
ing of lithium, sodium, calcium, potassium and aluminum
and mixtures thereof, to contact with water, the resulting
generated gas releases the top cover from the bottom
cover and is confined within and inflates the inflatable
bag so as to lift the submerged object to which the davice
is attached.
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3,567,019
OIL LEAKAGE BARRIER

Edward E. Headrick, 4900 Crown Ate.. La Canada. Calif. Keywords: Pollutant, suction removal;
Filed Mar. 18, 1969. Ser. No. 08.287 Pollutant, surface barrier

Int CL E02b 11,04. C02c 0l3W
U.S. CL10-87 4Claims U.S. Cl. X.R. 61-1; 210-242

i iight eight. elongated. flesie, tubular structure is pro-
vided for use in confining leaking o!i and other lighter-than- ..
water substances to a predetermined area. At an offshore io- ,
cation the ends of the structure are drawn together to create.' -
a closed figure surrounding the point ,nere oil is surfacing.
The structure :s a:i:ded into two chamoers. one of whi1ii is "_ _
filled with a liquid having at least the specific gravity of the - -

liquid in which the structure floats The second chamber of
the structure is adapted to be distended such that a barrier is
created extending abo.e and below the surface producing a
surface interlock with the liquid below the floating substance
to prevent the surstance from shipping beneath the barrer

3,567.953
TIDE-OPERATED POWER PLANT

Bruno Lord. Lac Beilemare. St. Mathieu, Province of Quebec. Keywords: Electrical generator; Power,
Canada tide

Filed Mar. 10. 1969, Ser. No. 805,681
Int. Cl. F03b 13//IUl j.XR.205

U.S. CL 290-42 2 Claims 6. 71. X.R. 290-53

A tide-operated power plant consisting of an electric - -

generator mounted on .i tioat. a driving train for said genera-
tor. including a reverse and operated by a member stationary
with respect to the water bottom, whereby up-and-down
movement of the float will drive the generator -.

MARCH 9, 1971

3.568,449
CONSTRUCTION OF LAND MASSES

BOUNDED BY WATER
Mitchell A. Lekas Concord, Calif., assignor to the United Keyworda: Breakwater, rubble; Offshore

Stites of America as represented by the United States construction; Offshore island
Atomic Energy Commission

Fided OcL. 2 1969, Ser. No. 863,167 U.S. C1. X.R. 102-23
Int. CL E02d 17/16; F42d 3/04

U.S. CL 61-35 2 Claims

A land mass. such as an island, jetty, or the like is con-
structed in a body of water by explosively mounding the T .
water body floor to form a mass of broken rock, or so- 4
called retarc (invert crater) rising above the water surface.
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3,568,451
PORTABLE DOCK

Victor H. Gustiu, Kansas City, Mo. Keywords: Pier, fixed; Pier, mobile;
(204 Queens Lane, Blue Spring, Mo. 64015) Small-craft pier

Filed Dec. 17, 1968, Ser. No. 784,450tnt. CL. E01b 3/20
US. CL 61-48 3 Claims U.S. Cl. X.R. 248-157; 248-188.6

A portable dock zonsisting of a gangplank adapted to -- ,
be carried by a small boat and to be extended between . . "w,.._-
said boat and the shore, said gangplank having legs at4 z.
both the shore end and b' -d thereof, all of said legs
being foldable against the .ngplank for convenience
of storage, and sc :jgs at the boat end being adjustable
extensible to engage the bottom to compensate for variable
water depths, and for irregular contour of the bottom.

3.568.454
APPARATUS FOR WORKING UNDER WATER

Yasuo Itaml, Tokyo. Japan, assignor to Japan Develop- Keywords: Offshore platform, floating;
went and Constrction Co, Ltd., Tokyo. Japan Seabed grader

Filed Mar. 13. 1969. Ser. No. 806,902
Claims priority, application Japan, Oct. 18, 1968.

43/91,343 U.S. Cl. X.R. 37-56; 61-46.5; 114-16
Int. CI. B63c 11/40, 11/42

US. Cl. 61-69 6 Claims

A paratus for working under 'ater comprising a com- 2 '" ]
bina,¢on of a submergible working machine such as a
bulluizer and a floating body equipped with various de- 1):
vices necessary for operating the working machine. A ,
sulmergible control chamber accommodating an opera-
tor is suspended into water from the floating body to en-
able the Operator to control the operation of the working
machine.

3.568,622
EXPLOSIVE ANCHOR FIRING DEVICE

John R. Thompson. Camarillo. Calif.. assignor to the United Keywords: Embedment anchor
States of America as represented by the Secretary of the
Navy

Filed May 14. 1969, Ser. No. 824,532
Int. Cl. B63b 21128

US. CI. 114-206 5 Claims
An anchor construction wheretn an explosive charge

propels anchor members into the ocean floor. It icludes
means for firing the charges a predetermined period of time
after ste device has reached the ocean floor, such means
operating without the use of any command link between the
anchor and the surface and being capable of postponement if ,
the anchor construcuon is lifted from the floor before the
charge is ignited.%
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3,569.725
WAVIEACTLUATED POWER GENERATOR-BUOY

Edgar 4. Rosenberg. San Diego. Calif., assignor to the United Keywords: Buoy, instrumented; Electrical
States of Amerk as represented by the Secretary of the generator; Tristrurent n- .er
Navy Navy supply; Power, wave ; ?,aro

Filed Feb. 9, 1970. Ser. No. 9,709
hIt. Cl. E03b )3U/2

ULS. CL. 290-53 2 Claims U.S. Cl. X.R. 290-42; 417-521; 417-533

An oceanographic buoy hasing a seif-sustaning power -,
supply includes an elongate framework provided with a tlota -.
tion section and a ballasting section predetermined to main-
tain te buoy in a vertical position. A pressure chamber car- ..p
ned on the buoy is fed water by a plurality of equaldistantly,
circunferentially disposed pumping assemblies and passes
.he water, under pressure, to a hydroelectnc !ransaucer dri'.
;ng a transmitter The transmitter relays information.

representative of a monitored phenomena, or. merelyradiates high energy electromagnetic signals enabling the
precise location of the buoy by a remotely disposed tracking
station. High reliability stems from the oerall simpicity of!.he oceanographic buoy which is pnmar:iyv dependent on th'e_, ..
configuration and orientation of the several pumping issem-
Hies tha: rujidually requ,re a minimum arnount it aiahng

.o-

MARCH 16, 1971

3,A70.252
CONSTRUCTIONAL WORKS

Henri C. Vidal. 17 Rue Armenganod Keywords : Bulkhead
92 Saint-Cloud. France

Original application Mar. 26, 1964. Set. No. 354,947, now U.S. Cl. X.R. 61-35; 61-39
Patent No. 3,421.326, dated Jan. 14, 1969. Divided
and this application Sept. 24. 1968. Ser. No. 762,033

nt. Cl. E02b 7/08; EO2d 5/00
U.. Cl. 61-30 11 Claims

Earth reinforcement constructed by assembling a mass
of pulverulent material frictionally bonded by elongated
frictional elements which extends through the mass of
particles. The frictional elements include a flexible cable
or wire having large radial projections such as balls se-
cured on the cable at regular intervals along the length
of the cable. The boundary of the mass of particles is con-
fined by a wall built of layers of the frictional elements
iayed continously in traversing courses on top of each
other. At suitable intervals the elongated frictional ele-
nents extend outwardly from the wall into the mass of

particles so that the particles fill the space between the
reinforcing elements to provide a stable structure.
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3,570.253
CONSTRUCT[ONAL WORKS

Henri C. Vidal. 17 Rue Armengaud,
92 St. Cloud, France

Original app~irion Mar. 26. 1964, Ser. No. 354.947. now Keywords: Bulkhead
Patent .No. 3,421,326, dated Jan. 14, 1969. Divided
and thi application Jan. 13. 1969, 5er. No. 798,245 U.S. Cl. X.R. 61-39

lnt. Cl. E02b 7/06
U,.S. Cl. 61-35 10 Claims

Cladding for a mass of particles that are bound together
solely by friction. The cladding is preferably in the shape
of elongated channel members which have opposed side
walls and a cursed front wall. The curvature of the front
*all is seni-elliptical. The side walls of adja-' at channel
members are superimposed on each other and the par-
ticles and channel members are retained by friction.

3.570,254
METHOD AND M EANS FOR PROTECTING AN

EARTH SURFACE AGAINST SCOUR
Lee A. Turzillo, 2078 Clengary Road, Keywords: Concrete form; Fabric mat; Low-

Bath. Ohio 44313 cost shore protect on; Rever.nenc;
Filed Jan. 17, 1969, etr. No. 792,175 Slope protec"ion

Int. Cl. E02b 3112
U.S. Cl. 61-38 17 Claims

Method and means for forming protective liner body . .. a . a a
on an earth situs. Porous fabric formed and/or shaped .- a-- a J a .a j I

in one of a number of ways as closed container about a a a a
quantity of loose filler material, such as aggregate. Pres- a . a-a 3 a a a . 3 a
surized, hydraulic cement mortar pumped into formed a a3 3 a3 3 a a
container to permeate the filler material and expand a3 J 3 a a a a a 3 3
anchonngly restrained container walls, until fluid mortar -.. a a a a a 3 a a a4

oozes through fabric pores. Fluid hardens into solid liner a a a a a a a
body with filler material discretely dispersed therein. -a aa..... a a

3.570,256
IFLATABLE BERTH

Kenneth L Thompson. Huntington Beach, Calif., assignor Keywords: Fouling prevention; Small-
to Yo Dock Master, Inc. craft mooring device

Filed July 15, 1969, Set. No. 841,704int. CL 363e 1/00; E02c 3/00
U.S. CL 61-4 L Claims U.S. Cl. X.R. 61-64; 114-222

An inflatable berth for covering the water-submerged
portion of a boat hull, comprising an inflatable, water-
proof, flexible envelope, having a quilted interior surface
adapted to generally conform to the configuration of a
boat hull. and means for inflating the envelope for close
contact of the quilted surface with the boat hull whereby
to entrain water against the hull for stagnation of the-
entrai ,ed water.
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3.570.257
DOCK AND DOLPHIN PROTECTOR

Graint t. Walker. 433q Lance% Court. Sacramento. Calif.. Keywords: Pier fender; Pile dolphin
and Duane B. Ford. 2811 Hocking St.. Placerville,
Calif. 95667

Filed Sept. 17, 1968, Ser. No. 760,143 U.S. Cl. X.R. 114-219; 293-1
InL Cl. E02b 3/22

U.S. C. 61-48 1 Claim

A protector for fixed marine structures such as docks.
dolphins. etc., which comprises a movable shaft pivotally
mounted at one end and freely movable at the other and
at least one non-energy storing energy absorption unit
between the fixed marine structure at the shaft, the en-
ergy absorbing unit comprising a plurality of hollow
bodies formed of mildly resilient material normally filled
with water and having an orifice which is sized and dis-
posed to permit escape of water from the body at a
limited rate commensurate with the severity of impact
of a vessel against the movable shaft is disclosed.

~1

3S70,437
MULTI-CYCLE OCEANVDATA GATHERING SYSTEM

Paul 0. Davi.. Jr, Garland, Tex, assignor to Texas lasm. Keywords: Buoy, instrumented; Instrument
maets laeorporated, Dallas, Tex. deployment

Filed Feb. II. 1969. Ser. No. 798,355
It. CL 863S 9/00; 863b 21152

U.S. CL 114-16 2Claims U.S. Cl. X.R. 9-8

A system for repetitively submerging and surfacing an
ocean data gathering instrument package. The system in-
cludes a number of vessels each large enough to contain suf.
ficient water to sink the inatrument package and the remain-
ing vessels. The package is submerged by flooding one of the
vessels and is surfaced by detaching the flooded vessel from / ,
the package and the remaining vessels. The package may be
submerged as many times as there are vessels in the system. - .- -
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3.572.042
PROCESS FOR FORMING A PLASTIC TILL SHEET
ON OCEA-N FLOOR SILT
Zhorndyk Roe, Jr.. Oard, f.alif., assignor to the United Keywords: Seabed material placement-,

tatre Of A exica 63 represente4 by te :ecretarv of t I Seabed soil creatent
,Saw

Filed Oct. 6. 1969. Ser. No. 864.222
Int. Cl. E02b 3/12.29/06 U.S. C1. X.R. 61-7

L.S CL 61-36 2 Claims

A resin solution is fed through an extrusion head disposed
underwater and in close proximity to the sediment of the
ocean floor. The solution is formed of a sea water insoluble
resin-plasticizer system dissolved in a sea water insoluble sol- No Figure
vent. the resin-plasticizer system of the solution having a
relatively high specific iravity greater than 1.0 so that, when
the system precipitate in the sea water, it drops onto the
sediment. Preferably. the extrusion head is moved along at a
controlled rate to form a continuous sheet of a desired
thickness,

3,S72.043
UNDER WATER STR UCTURE

Ernest A. Clara. Los Angeles County, Calif. 4GMG Assiociates Keywords: Offshore platform anchor; Off-1L2150 StaggI S. North Hollywood, Calf. 9'1 bU) shore platform, floating
Filedl Feb. 2,4. 1969, Ser. No. 801,341

US. C 61-" Int. CL B63b 35144, 2 1100 1 lit .. C.XR -U.S.C L6I-46 14Claims IS. (1 . R 9-8

An underwater structure comprising a buoyant housing im.
mersed in a body of water and an anchoring system con- r.
nected between the housing and the floor of the body of
water and cooperating with the fluid pressure of the water to
maintain the housing in a stable posision a predetermined -" -
distance above the floor. The housing is an inverted,
generally cup-shaped stucture having an open bottom por. 3 -
tion, and the anchoring system comprises a plurality of
tiedown c having their upper ends attached to the housing
and their lower ends anchored to the floor of the body of
,ater in which the housing is immersed. The tiedown

legs are preferably hollow tubular members sealed to
prevent water from entering the interior thereof, and of
such dimensions as to be relatively weightless in water
and of neither negative nor positive buoyancy. The lower
ends of the tiedown legs are anchored to the floor of the
body of water in which the housing is immersed by means
of rods whicti extend into cavities in the floor and are
bonded thereto by grout. An exemplary use of the under-
water structure of this invention, an aquadome. is for hous. IA
ing drilling equipment and/or personnel for recovery of
petroleum and natural gas from offshore oil fields.
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3,572.044
SIULTIUNIT OFFSHORE PLATFORNiI

Ivo C. Pottono.,ki, Houston. Tex., assignor to Texaco Inc., Keywords: Offshore platform, jack up;
New York..' . Seabed oil, process structure

Filed %lar. 24. 1969. Ser. No. 809.820
Int. CI. EO2b /7.02, E2 lb './2

U.S. Cl. 61-46.5 6 Claims

The invention relates to jn ,ofshore platform 'or . sc in
relatively deep water, being cquipped *or exploratory pur- --- ---
poses anL or tor producing cruue oii from a subsurface well-
head. The platform compnses a floatable hull section that --
detachably engages an intermediary ,acket. The iatter sup-
portedly rests ,.n or near the floor ofa body of .ater ind in--
corporates a rc.mrivaOle wellhead structure. After use of the
platform for dning and completion operations at a well site.
the jacket and wellhead structure are separated whereby the
latter will remain at the site. wmle the jacket is removed by
the hull for further use. The jacket is then raised from the
ocean floor by the floatable hull for transfer to another well
Site:-

3.S72,045
PIER ASSEMBLY

Clifford L. Owen. Hines. Minn. Keywords: Pier fender; Pier, fixed; Pier,
Filed Oct. 15. 1968, Ser. No. 767,716 mobile; Pile footing; Smal-

Int. Cl. EO2b 3122 craft pier; Tires

uS. Cl. 61-48 7 Claims
U.S. C1. X.R. 114-219; 248-156; 248-188.8

A pier assembly ncludes pairs of tubular pier supporting
posts. The lower ends of the posts are slit to aorm feet which "-

-e bent to extend laterally outwardly and which are pro-
bided with a slight twist so that the posts may be screwed
securely into the ground, H-shaped pier deck supporting
members have vertical legs telescopingy received in the tu-
bular posts and crosamembers ror supporting the pier deck.
Angle brackets for supporting pier joists or stringers may also
be proviced on the vertical legs adjacent the crossmember A
tire casing is mounted on the posts and vertical legs to serve
as a boat numper

3.572,129
FREE-FALL BOtTOM SA.M]PLER

hllomas N. Walthier. San Diego, Andri Marcel Rosfelder, Keywords: Sampler, seabed grab
La Joll. and Cliford E. Schatz. ,an Diego, Calif.,
assgnors to 3ear Creek Mining Company, Salt Lake
City, Utah U.S. Cl. X.R. 37-187

Filed Mar. 8, 1968. Set. No. 711,792
Int. Cl. GOln 1/08

U.S. CL 73-425.2 21 Claims .

A bottom sampler to obtain a sample of the bottom -
of a body of water. A pair of clam shell jaws are pivotal-
ly connected to the base of an upright frame of the
sampler. Hollow buoyant spheres are retained within the
upright portion of the frame. The jaws are latched in an
open position against the bias of resilient elements which
close the jaws when the latch is released in response to
impact with the bottom. Two weights. one on the back of
each jaw stabilize the sampler during descent and fall
off when the jaws close. A camera located within one of -
the holow spheres photographs the bottom of the body
of water from which the sample is taken. A unique sig-
hal-flare and smoke producing device automatically actu-
aLes when the sampler returns to the surface. Other dav
or night signal devices such as a radio or flasher cais V
also be used and provision is made to attach such devices
to the sampler.
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3.572.462
APPARATUS FOR .4ND METHOD OF SEISMIC

EXPLORATION
Joseph C. Gray, 4131 Turnberry Circle. Houston. Tex. Keywords: Seismic explosive acoustic

Filed Jam. 7. 1969. Ser. No. 789,558 transmitter; Seism c hvdrophone;

.. Int. Cl. G1 04 4 Claims Seismic survey method

U.S. Cl. X.R. 340-7; 340-15.5

Apparatus for use in seismic exploration comprising energy

propogating means for directing energy dovnwardy vert-
call% into an earth formation and means for receine and . -_
recording such energ% reflectedi serlcall% upwardi :rLm a -...----

suD-surface bed or stata. The apparatus includes a'n energy
source housing of generally dome shape adapted to be placed
in a downwardly opening position on the bottom, and within
which an energy source may be dischareed to generate a ver-
ucaliy downwardly directed force against the sea floor, and a
receptor or seisrmnometer housing also of generally dome shape
adapted to be similarly positioned on the sea bottom to
receive vertically upwardly reflected energy from subsurface
strata.

The invention also includes a method of seismic explora-
tion which comprises propagating vertically downwardly
directed energy at the earths surface and receiving and
recording the vertically upwardly reflected energy from a
subsurface formation, to provide information concerning the
location and character of such formation.

3,572.506
UNDERWATER STORAGE TANK

WIlliam J. Bandy, Jr.; William K. E. Morris. and Grant M. Keywords: Offshore storage tank, submerged;
Stainbrook. Akron. Ohio. assignors to the United States Seabed water, process structure
of America.as repres~ented by the Secretary of the Interior

Filed Feb. 14, 1%69, Ser. No. 799,454Int. C . 01d 21124 U.S. Cl. X.R. 210-120; 210-170; 210-242;

U.S. Cl. 210-86 t l- I Claims 210-251

This invention relates to an underwater storage tank for
the temporary storage of liquids such as overflow storm
water. The tank consists of top and bottom walls with at least
the top wall being a flexible and collapsible membrane made
of rubber or similar material and a metal framework of pip-
ing to which the membranes are secured. The structure is
placed in position on the bottom of a lake, for example, and
is connected, by means of an inlet-outlet pipe, to a sewer
system. The pipes of the metal framework include jets which
are connected to a source of liquid under pressure which can
be used for flushing the tank. The tank also includes a cover
for the inlet-outlet pipe which assists in disbursing large -,
pieces of sediment and also assists in removing the same from
the tank. The tank also includes vent valves for the escape of
gases which may evolve while the sewage is in the tank and
furthermore includes means for determining the volume of
the tank at any given time.
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3.572.839
PROCESS FOR EXCA\VA TIO% OF HARD UNDERWATER

BEDS
Siburo Okabe. Tuk.*o. Japan. assignor to Tua Koian Kugso Keywords: Dredge, cutterhead

Kahushiki KaJiha. Chisoda-4u. Tokso, Japan
Filed Aug. 28. 1968. Ser. %o. 75o.032 U.S. C1. X.R. 37-195; 175-67

Int. Cf. E2le 4 ./00
U.S. Cf. 299-17 2 Claims

A process for excavating hard underwater beds .- ,' 7
characterized in that compressed air is ejected
around jets of high pressure water so as to

blow off existing water from the peripheries of 3
said water jets thereby to enhance the exca-
vating efficiency of said hydraulical jets.

APRIL 13, 1971

3.-74.298
FIRING DEN ICE. METHOD. AND SYSTEM, FOR

SEISMIC EXPLORATION
Richard R. Larson. Lister Park. N.Y., assignor to Hercules, Keywords: Seismic explosive acoustic

Incorporated. Wilmington, Del. transmitter
Filed Apr. 21. 1969, Ser. No. 818,475

U.S.In C. F42d 29Claims U.S. Ci. X.R. 102-731 181-.5

The invention provides: -
I. a finng device for underwater seismic shooting small

delay-type percussion-initiatable charge assemblies including
a, means for sequentially conveying such charge assemblies

into, or along, a path of forward travel for percussion
initiation, (b) means in said path of travel for interception-
contact, while in a stationary position. with the forwardly
moving charge assemblies to cause percussion initiation of
same by resulting impact, and (c; means for directing the
thus-initiated charge assemblies, during the delay period,

from the system for subsequent detonation; -

2. an underwater seismic exploratin method including the
steps of (a) sequentially conveying such delay-type charge ,
assemblies 'to or along the above said path of travel. (b)

sequentially impacting said assemblies during their travel to
provide the percussion initiation, and (c) during the delay - - -

period. sequentially directing travel of the thus-initiated
charge assemblies away from the zone of percussion

initiation into an adjacent underwater area for detonation:
and

3 a system for generating seismic disturbances in an
underwater zone including (a) a movable platform, such as a

boat deck. (bj a finug device, above described, as a
submersed fing station, and (c) means for delivering such

charge assemblies under force of fluid pressure from the boat
deck to the firing station, including a delivery conduit and

pwessurt generatton means therefor.
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3.575.005
METHOD AND APPARATUS FOR OFFSHORE

OPERATIONS
Maunce S. Sumner. #1 Chelsea Place. Houston, Tex. Keywords: Offshore construction; Offshore

Flied June 29. 1967, Set. No. 649.889 platform, Jack up; Pile place-
Int. C. EO2b 17104; E02d 21100.B63c 7/04 ment; Seabed foundation

U.S. Cl. 61--46.5 25 Claims

IT.S. Cl. X.R. 61-65: 114-5: 114-43.5;
In :me erection of offshore structures. preferred method 175-7; 175-9

steps inc~uding releasably secunring a vessel adapted for wae,
navigaUon to a qtructure, said structure being adapted to be
stabilized at selected locations of various depths wherein
stabilization enables mineral-related. military. and
transportation apparatus to function from said structure.
altering the elevation of the vessel with respect to the
structure whereby the vessel is made more free of wave
action at the altered elevation and thereafter restoring the
vessel to a navicable relationship to the body of water, said --. --
invention including apparatus for supporting a separable
structure wherein the support immediately below the
structure is designed pnncipallh with support of the structure
in view and extends downwardly to a footing member.
wherein support members below said footing member are'
founded in the soil beneath the body of water and are
designed principally as foundation members.

APRIL 27, 1971

3.576.108
MARINE OIL BOOM

Douglas H. Rowland. P.O. Box 30465. Dallas, Tex. 75230
Continuation-in.part of application Set. No. 829.006. May 29, Keywords: Pollutant, surface barrier

1%9. This application SepL 3. 1969. Ser. No. 854,911
Int. Cl. EO2b !-;04

US. C. 61-1 7 Claims

Elongated sections of flexible buoyant tubes are connected 3' ii 3. ii a
together in end-to-end relation for extending offshore aiong a w 1 .,
coastline surrounding an oil tanker or an oil well location.
The wall of the tube section. is formed in accordion-pieated
fashion for readily conforming to variations in the surface of
the supporting water. Anchor means maintains the assembied
tubes in approximate location while other means prevents 3.

lonitudinal expansion of the tubes beyond the yield point of
their material.

3.576,111
UNDERWATER PIPELINE-BURYLNG APPARATUS

Urban A. Henry. Jr.. P.O. Box 643, Morgan City, La. Keywords: Seabed pipeline placement;
FIled July 3, 1968, Ser. No. 742.465 Seabed trencher

InL CI. F161 1/00: E02f 1/02
U.S.C. 61-72.4 20Claims U.S. Cl. X.R. 37-80

The apparatus includes a framework of tubular members
adapted to straddle the pipeline to be buried and to be sup.
ported thereon for movement along the pipeline. High-pres-
sure jets of water directed ahead of the framework wash
away the bottom below the pipeline and form a trench into
which the pipeline can fall. High.pressure jets of water
directed rearwardly of the framework move the framework ' -
along the pipeline. The volume of water flowing to the
propulsion jets is controlled. preferably. by a diver nding the
framework to control the speed at which the framework is
propelled along the pipeline, as dictated by the rate the bot.
tom %ediments and silt are removed from beneath the
pipeline ahead of the framework.
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3.576.220
TELESCOPING SEA FLOOR SOIL SAMPLER

Henry L. Gill. )jai, Calif.. mssignor to the LUnited States )f Keywords: Sampler, seabed-driven core
Ameria aN rtpresened b the Secretary udthe Navy.

Filed kpr. I. 1969, Ser. No. 8 13,403 U.S. Cl. X.R. 175-20: 175-58
IL Cl. E21b 7112.49102: GO0n 1,02

U.S. Cl. 175-6 12 Claims

N deep-pene:ratzn ,xean rttom stl ampier mploytn2 a- - -
piuraitty of tele cooine u'cs that may be seiuuentially dnven
down.artdiv to penetrate the ocean :noor a distance equal to
iporoximuteiv one-half of the cumuiattve lenith of the tubes
As te ampter asth extentacu tuocs is ,tltnhruwn. it extracts
int -2Ol-tor iceS :or!orpriving .a 7re.re-,Liuie x~ean b)ottomn

%oil sample.

3.576.257
FLUID SEPARATION DEV ICE

Roberi L Yates. Santa Clara. Calif.. amsignor to Lockheed Keywords: Pollutant, mechanical removal:
Aircraft Corporation. Burbank. Calil. Pollutant removal watercraft

Filed Mar. 18. 1970. Ser. No. 20,638
IntL CI. BOld 17102

U-s. Cl. 210-242 10 Claims

A devtce for separating fluids having different physical *,*-Z ,
properties i!s disclosed winh utilizes a unique drum having a -- ,
plurality of substantially horizontal vanes for -concentrating-
in a reiatiely quite space a quantity of the fluid to be -...

recovered while simultaneously utilizing the forces of surface 
'  

'4
tension and adhesion of such "7uid to cause t to cling to a
rotal disc from which the fluid a scraped and allowed to
flow into a central trough from whence it can be recovered, - - - -------
and further processed. , . ...

MAY 4, 1971

3.577.340
METHOD FOR DISPERSING OIL SPILLS

ON WATER
Stanley C. Pavik. Shaler Township, Warren K. Porter. Keywords: Pollutant disperhion

Jr., Richland Township, Allegheny County, Pa.. as-
signors to Gulf Research & Development Company,
Pltsburgh. Pa. U.S. Cl. X.R. 252-312; 252-351
No Drawing. Filed Apr. 16. 1970. Set. No. 29,295

Int. Cl. B01d 17104
U.S. C1. 210-42 9 Claims

A method for dissipating oil spills in water by dispers-
ing the spilled oil with a novel alkylphenol ethoxylate
having the structural formula

R. XNo Figure

R.

wherein i is an integer from about 5 to about 25, Rt is
in alkvl group having at least 20 carbon atoms and R,
and 1, 4re :ndegendently selected from said alkyl group
and hvdraget: -nd mixtures of the same.
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kPPARATUS FOR QNECTING SAND BIENEATHI
SIBMERCEI) COSTRUCTIONS

Kaj Havno. Copenhagen. Denmark. assignor to Christiani & Keywords: Offshore construction; Seabed
%itisen %.S. Copenhagen. Denmark material pla~cement

Filed June 9, 1969, Ser. 'No. 331.302
Claims priority, application Denmark, June 18. 1968. U.S. Cl. K.R. 61-35; 61-50

1854'(68
Int. CI. EO2d 3,112. 2 7.1)1

L-S. Cl. (31-63 4 claims

A ppairatus for inicczing vand u nder a con~t ruc lion or ex-

su'r~n.cd or ce't, -n :emprars uv~port' CL-r71ing corn

,cnijii ho- he -~r/..c of ih, md% of iiatcr, mncain for
rcpricatinp or -crlairrc thL hranchex hniciih the con.

%:rucl.ion and inciudingc a feedrive through which j mixture

construction. and at least one 'uction pipe through ahjch a
corresponding quantit of water can he extracted or 1j
withdrawn from the space into ahich sand and wator are
heing deposited. and at least a 1. ashing feed pipe thrrcah
whic-h water can he forciHlx eiectca to-flush suspenoed or
partiall.s deposited lightweight m~aterials

MA-y 11, 1971

3.577.879
FLOATING EIARRIER MEANS

Roger Eugene Dsicrocq, Colombes. France. assignor to Pneu-
matiques. Caoutchouc Manufacture Et Plastiques Kebter. Keywords: Pollutant, surface barrier
Colombes. Cislombes. France

Filed July 10. 1969. Ser. So. 840.724
Claims priority, application France, July 10. 1968. Dec. 3 1.

1%68, lS89l4:.182S34
lot. Cl. E02b 1 3104

U.S. Cl. 61 -1 6 Claims

This invention relates to barrier elements used. for exam-
pie, for restraining oil slicks and the like on the surface of the
sea. In such a barrier that comprises an inflatable tube and a
skirt connected thereto, the invention provides that the skirt
consists of two flexible members each of which constitutes an -
elementary skirt: means are provided to connect together
these elementary skuts by their upper portions and the lower
portions of the skirts are split vertically, the splits being
uniformlv spaced apart and the splits in one elementarv skirt7
being ofllset relismively to those in the other at least one tlexi-
ble mechanical reinforcii element is located in tile upper

Mntx or the skirt and htrs tlexible reinforcing ilement may
blocated in a channel
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EXPLt~sl% ELI' PR(JPkLLL;D LL)E.RN' ATELR
EMBEDNIENT ANCHOR ASSE.MBL'r

Kenneth F. Mlueller. Baltinmre Citv: John L. Critcher, Keywords: Embedment anchor
Cockevsille: Franklin A. %linsn. Glenarm: William H.
rurnnaugh. Ciackevsille. and John E. Kosloski. Timonium, U.S. Cl. X.R. 42-1; 89-1.34; 227-11
Mld.. assiglnors to the United States of America as
represented Its the SecretarN of the Navy

filed June 19. 1968. Ser. No. 740.817
Imt. Cl. 863h.' 2. ! 6. F41c '-00 -

U.S. C). 114-206 12 Claims

An -s..... c. r Lc .l~ > Tp.,'!:<
oscrmnlv ha , O .1~ars -if m i-ih ntire ezpri.h
ecectpt for in internal i'lange near the mnuzze - trennt..
bireech at the Ather end ~ h jrre!. an extri. e rrrupe'lan!
.ar~ridre yr'in thy harre! and idiaccn! tht brrc_ d rision __

als, within tne barre! and adjacent thi: brecy n'ut cn the
mi,72le side thereof. the piston b'ine an outside diamneter
appiroximsate,, zLul to311 the diarnc'er !hle smi.ibri" van

a har'or' t 4icent the piston in, 'i' i! f the iar-

rel. the arr ....rP having a masimii' asdc'ee apprcs-
intateis couai to the inside diameer of the flange A spring-
biased firing pin is restrained hts a riurality of hall lock de-
tents held in place by a resilientt. biased tube.

.3.S78.101
CHARCE LOADER DE'. ICE. SYSTEM. AND METHOD

FOR UNDL.RW4TER iEtSMIC EXPLORATION
Richard R. Larson. Ulster Park. N.Y., assignor to Hercules Ke ods Simcepoieaosicta -

Incorporated. Wilmington. Del.Kewrs Sesi exl iv acutc rn-
Continuation-in-pmfl of application Ser. No. 8 18.475. Apr. mitter; Seismic survey method
21. 1969. This application Nov. 4. 1969. Ser. No. 873,875

Int. Cl. F42d 3,'06
U.S. CLl~.Is .XC 22 Claimns

A desice for loading small explosive charges for delivery to
an underwater itisritc ihusntia site over proloanged periods
with greater regularit% of sequence and higher rate of
delisery than possible heretofore is prosided which coms-
prises a ho~using. and in openi passageway extending -~ .

iherethriiugh and including a constricted throat portion and m.....
an adiacent frustoconical expansion section together with
means for conveying fluid into the throat for generation of
Venturi t pe pressure lowerng as the source of suction force
for drawing the snmall charges, inserted into the open .

F assageway end. through the throat and expansion section
or delivery to the site._ _ _ _

Method and system (Ill for such loading of small charges.,' 2
121) for firing said charges and (31 for measurement of result-
ini seismic disturbances for a seismic record, are also pro-
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3.578.171
APPARATUS FOR REMOVING FLOATING

POLLU TANTS Keywords: Pollutant collection; Pollutant
David Usher. 910 Roselawn Ave.. Huntington Woods. removal watercraft; Pollutant,

Detroit Mich. 48204 suction removal; Pollutant,
Filed Apr. 2, 1969. Ser. No. 812,780

Int. CI. BOld21lu0 surface barrier

U.S. CI. 210-242 3 Claims
r.S. Cl. X.3. 210-513

kraratus for rmeine oil and (thier Coatl-l pcllutants
from a body of vatcr emplo~inc a t-arpe inic, .- n,'its of
mneans for encompassing a sick ana continn ,i to tee t _ --.1 .";.; a pr- ja ing, k,rim ng and *l a' g a ,.:a"-'- " -

-.i?_r~ cuum :,- 'i ,',: rea ar e 5 ,, 7.: --a - 'r--.ct-,f : a - -

ling tanks and simultaneously siphoning off the water: and /
lransmorting a barge and Is pollutant remo'al equipment h% i
one from the group consistng of air. truck and rai. to ani' - . , .- -

remote point for emergenc use \ /

2

3,578,85
METHOD OF RFNIOVLNG FLOATING OfL FROM

TIE SLURFACE OF A BODY OF WATER
Robert L Yahnke. MIunster, Tod., issaigor to Standard Keywords: Pollutant, 'echanical removal

..i! C.tmpany, C!. 11, IlL
Continuation of 3pplication Ser. No. 672.294. Oct. 2,

1967. ThIs applicadon Mar. 24, 1969, Ser. No. 809,524 U.S. C. X.R. 37-72; 254-172

Lnt. CL BOld 15/02, 33102
U.S. Cl. 210-30 4 Claims

A rotating cylinder covered with a layer of porous poly-
urethane absorbs oil flowing on a body of water, and a ,
roller squeezes absorbed oil from the layer into a col-
lecing trough.

MAY 25, 1971

3.579,872
DREDGING APPARATUS WITH SURGE

COMPENSATING MEANS
Robet J. JanteO. Saidmsre. Md.. anidgno to Ocean Sanet Keywords: Dredge, cutterhead; Dredge

EaglNeryi . .. 6Wa8,hs D.C. intake; Dredge ladder controlFldNow. $, 19%8, Sr. No. 773,613
Ilet CL EO2t 3/90

U1. CL 37-6 Ci0Claim U.S. Cl. X.R. 37-72; 254-.72

A dredging eysem Including a floating vassal,
a ladder pivocally connected to the vesiel and
capable of being lowered to selected angular
Positions Vith reapect to the vessel, an
emevator at the free d of the ladder for
disisnd rmvnir -terial, a"d a mrge
coupeeator on the ladder for adjusting the
length of the ladder in responee to easge -
in distance between the vaml and the aetertal / - .. .being dredged.

* 7
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3,579,9q4
BARRIER FOR CONTROL OF SUBSTANCES IN BODIES

OF WATER
Paul Pres. Smith Road, and Charles E. Rosendahl, Flag Keywords: Polltant, surface barrier

Pos. Toms iver. N.
Filed Jan. 17, 1969. Ser. No. 792.074

Int. Cl. EO2b 15,04 .Claims

A bamer for control of waterhorne sutbtances hasing a
piurait oi units nterconnected to one another in end to end I a a a" ' a "
reiationship E4ch jnit ha% aricui.ed lI'tatio CharneL.S
and a flexible, depending skirt with permanent ballasting -aw
along the lower edge thereof. Means are provided to selec-
tively reef the skirt and water ballasting pockets are formed
on the skirt to provide restraint against wind action on the " a -

barner.

3.579.996
PORTABLE BOAT RAMP

Jerry W. Edson. Wichita, Kans. Il Clearwater, Kan. Keywords: Small-craft launcher
67026)

Filed Sept- 5, 1969. Ser. No. 855,623
lot. Cl. B63c 1/00.3.12 U.S. Cl. X.R. 61-67

..,. C. 61-66 7 C:ifrl

A% portable boat ramp for beaching or '.aunching srrafl A

boats which eliminates the need to drag such boats acros" a S W
sandy or iocKv beach with tesuling camge to the hull. lie
ramp may be conveniently carried manually and is capable of
being quickly adjusted between an extended operative posi.
tion and a folded position for storage or transportation. Ad. it ' l* "

justable bolsters are provided for engaging hull sides of dif. -ii-

ferent configurations and cooperate with a stabilizing bar
which is disposed therebeneath to provide a stable support .a ' a .
for a boat while supported on the ramp.

3.580,102
FLOATING WHARF STRUCTURE'

Kenneth L. Thompson. Huntington Beach. Calif., assignor to Keywords: Pier, floating; Small-craft
Ye Dock Master. Inc. pier

Filed Mar. It, 1969, Ser. No. 806,249
Int. CL 863b 35/00

U.S. CI. 114-O- 9 Claims

A floating wharf structure wherein interconnected walk-
ways are provided spaced from the top surfaces of supporting
pontoons. Each of the walkways comprises a flat sheet of
wire mesh screen and spacing means are defined by reinforc-
ing bars disposed downwardly from the sheet. The screen and
bars are encased in concrete shaped to define the walkway
and integral spacing means. The walkways are intercon-
nected by flanges extending downwardly from the walkways
to contralaterally flank underlying pontoons. Each pontoon
comprises walls of concrete defting a chamber and polymer
foam filiing the chamber. _._. --
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3.581.273
MARINE SEISMIC EXPLORATION

Ronald M. Hedberl. 18 Whittier St.. Cambridge. Mass. Keywords: Seismic hydrophone array;
Continuation of appliaton Ser. No. 15,43. June 13. 1967.

This application Nov. 10. 1969, Ser. No. 875.510 Seismic survey method
Int. Cl. GOIV 1/38

U.S. CI. 340-7PC 13 Clains U.S. Cl. X.R. 114-237; 181-0.5vM; 340-15.5MC

Continuous manne seismi. explorations are carried out by
providing echo detuctng means with control means for main-
taining the echo detecting means in fixed or predetermined ,'
positions and at spaced points in two dimensions of a ., .- '.. .
horizontal piane, And by generating echo producing impulses .
at one or more spaced points located in fixed or predeter-
mined relative positions with respect to each other and in / /.
said plane. In this way. a set of records may be obtained ,
which define the seismic interfaces of the prospect under sur. e "
vey in two intersecting vertical planes. Thereafter, by / / - \47
producing successive sets of such records, quadratic surfaces . .
in which the true inclinations of interfaces may be deter. ,
mined over an extended area are obtained in a single traverse
thereof At the same time. the accuracy of the records ob- -_•___,_____________
Uuned is materially increased. , " ,

JUNE 1, 1971

3,531,_05
A METIOD OF ENCASING A PARTIALLY SUBMERGED

STRUCTURE
Orval E. Liddell, P.O. Box 1533, Avalon, Calif. Keywords: Coating; Fouling prevention

Filed June 27. 1969, Ser. No. 837,259
Int. Cl. 863b 59/00; E02d 29/00 U.S. Cl. X.R. 114-222

U.S. CI. 61-46 3 Claims

A protective covering for a submerged structure such as a
Boat. drydock. barge, float, pier. bulk head, and the like. The
covering includes a pliable generally waterproof sheet and at.
tachment means for securing spaced portions of the sheet to -
the surface of the stuct.tre to be protected whereby the
sheet will resist deterioration of the structure. A novel
method of installing the protective covering utilizin a plu-
raht. ot buoyancy units is disclosed The use of such uoan-
cy units permits the covering to be readil. maneuvered un-
derneath a floating structure so that the structure may be
easily covered in situ.

.3,581.508
UPLIFT PILE ANCHORAGE STRUCTURE

Ralph W. Junius, S01 Jewel St., New Orleans, La. Keywords: Pile, structure connection;
Filed Aug. IS, 1969, Set. No. 850,803 Pile, wood

int. Cl. E02d 3/30, 5/22
U.S. CI. 61-53 4Claims U.S. Cl. X.R. 52-297; 61-56

An uplift pile anchorage structure having a wooden pile
with a truncated section cut near the upper end thereof. The
upper end of the wooden pile including the truncated section .g | _
is surrounded by a reinforcing cage and imbedded in a.
concrete cap. The cap may take form of a large concrete mat .. , . ' .,
having a plurality of such pile structures imbedded therein. I A ", A

.. 4.

!7.
A-
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3.JS1.694
LONGITUDINALLY SPLIT BARGES WHICH ARE

INTERCONNECTED BY MEANS OF HINGES
Kjell Werenskiold. Bekktmua near Oso. Norway. asaigor to Keywords: Hopper barge

Ingenior F. Selmer AiS. Oda. Norway
Fil"e Mar. S. 1969. Ser. No. 804.501

InLt. CL 963b J5/30
U.S. Cl. 114-29 2 Claims

The present invention relates to an imorovement in ion-
gitudinally split dump barges -here the two barge halves are
interconnected by hinges so that by means of one or more
pressure cyinders. the two halves may be pi,oted away from /
and towards each other The pressure cylinder comorises two
double acting pistons with opposingiy directed piston rods e'A,
which at their free ends are hinged at an suitable distance
below the interconnecting hinges of the barge, When the - , , ..
barge is opened, only the strong cylinder shell is exposed in
the gap opening between the barge halves, the piston rods
with the finely polished surfaces being protected inside the
two barge halses.

34581.899
APPARATUS FOR SEPARATING OIL FROM WATER

SURFACE Keywords: Pollutant absorption; Pollutant

Raymond E. Hunter. Lomita, Calif., assignor to Ocean Design collection; Pollutant, nechanical
Engineering Corporation. Long Beach. Calif. removal; Pollutant removal water-

Filed Apr. i, 1970. Ser. No. Z6.666 craft
!nt. C. BOld ;,'02

U.S. Cf. -10-242 6 Claims U.S. Cl. X.R. 210-DIG .1

An apparatus for separating oil from a water surface by
distnbuting many small buoyant bodies of oil absorbent
material upon such surface, continuously lifting such bodies - .
from the surface, treating the bodies to remove the absorbed .-- \7
oil, and again distributing the bodies upon the surface for '" \
reuse. The apparatus preferably includes booms for gathering
the distributed bodies of absorbent matenal toward a con-
veyor which lifts the bodies upwardly. The booms are articu- " Q
lated and include floats so that the booms rise and fall with
any wave action of the water, such as would exist % the 'an-
protected waters of the open sea. The apparatus also
preferably includes a system for compressing the oil from the
bodies, and thereafter dropping the bodies onto the water 'g "
surface for recycling.

3.582.034
MOLD FOR CASTING A BREAKWATER CONCRETE

BLOCK
Yahlro Tsuzuki. No. 8o, Seijo-Cho Setagaya-ku, Tokyo, Keywords: Concrete armor unit; Concrete form
Japan

Filed Jan. 6. 1969, Ser. No. 794.840 U.S. Cl. X.R. 25-118R; 61-4; 249-160
lot. Cf. E02b 1/00

U.S. Cl. 249- 10 S Claims

A mold for casting breakwater concrete blocks defining a
block having a central hexahedron body and six symmetri-
cally spaced legs radiating from the six surfaces of said body,
each of said legs being in the form uf a truncated pyramid.
said mold being divided into symmetrical mold portions
along two symmetrical planes, each o said planes including
an axis of said mold, each of said portions being provided
with flanges along its periphery adapted to permit the joining
of said portions.
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JUNE 8, 1971

3.583.170
SUBMERGED PIPELINE ENTRENCHING APPARATUS

AND CONTROL SYSTEMS FOR SAME
Douwe Deries. 20 Tennyson Place. Nevi Orleans. La.

Filed Jan. 2i. 1969. See. No. 794.574 Xeywords: Seabed pipeline placement;
lot. CI. B63b 35/04: EO2 5102 Seabed trencher

U.S. CI. 61-72.4 21 Claims

Pipeline-entrenching systems and apparatus are provided
for progressively entrenching submerged pipelines. Pneu-
matically driven trenching cutters and material exhaust ap-
paratus of the airlift type are coordinated such that the ex- x ,,
haust from the pneumatic cutter drive activates the material
exhaust apparatus to remove material from a trench cut ef-
fected by the cutters at a rate proportional to the cutter
speed. The cutters and exhaust apparatus are mounted on an •--. U.
adjustable platform structure that is operated from an above- ... ..

surface vessel and includes an adjustable pipeline engaging
and follo.er mechanism which is adaptable to a wide range
of pipeline diameters The cutters and exhaust apparatus are
so mounted on the adjustable platform device as to he con-
strained to effect a trench cut of a conforming depth and size
for each specific pipeline diameter encountered :o assure
uniform trenching depths fr Te top-line of the p line re-
gardless of the pipeline diameter.

3.583,497
AN IMPROVED VIBRATING POWER HAMMER FOR

DRIVING AND EXTRACTING PILES
Bohdan Kosowskl, Sop.4. Chopina 9: Cuslw Gawlik. Keywords: Pile driver, vibratory; Pile

Gdynia ul. Gvoettgeva 42 in 2; Adam Hlbowicki, Sopot uL extractor
Abrahama 28. m I. all of, Poland

Filed Dec. 23. 1968. Set. No. 786..302
Claims priority, application Poland. Dec. 29. 1967. 124410 U.S. Cl. X.R. 74-61

1nt. CI. EO2d 7/18

U.S. CI. 173-49 5 Claims

A ibrating power hammer having a vibrator consisting of 4 -

rotatable eccentrics mounted on a pile casing. Motors are ..- a

provided to positively rotate the eccentrics in opposite ' a
directions. The motors are mounted to be isolated from the
vibration of the vibrator in a subutantialy constant position
with respect theremto. -

s- , -
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3.583.499

HI DRAULIC PILE EXTRACTOR
Hugo Curdes. Gr. Brunnenstr. 78. Hamburg S0. Germany Keywords: Pile extractor

Filed Sept. 9, 1969. Ser. No. 856.387

1.S. Ct. 173-131 Int. Cl. E02d 7/00 7 Claims U.S. CI. X.?. 173-91; 173-132

A pile extractor of the type having a housing suspended
from a crane. a ram reciprocable within the housing, and a
pulling member having an impact head adapted to be secured
to a pile and movable longitudinally in the housing. A
cylinder supplied with hydraulic fluid is attached to the top
of the housing. having a piston and piston rod movable within
the hydraulic cylinder, the piston rod is connected to the
ram. and the ram has a longitudinal through bore into which
the pulling member extends, a step in the bore forms an im-
pact face for the head of the pulling member accommodated
within the bore. An hydraulic accumulator connected to the
hydraulic fluid feed line is an integral part of the cylinder. In
the preferred modification the pulling member is provided
with a shaft and piston movable in a compensatine cylinder
attached to the bottom of the housing, the ,ompensating
cylinder being provided with hydraulic fluicl srom the hydrau-
lic fluid feed line.

JUNE 15, 1971

3,584.462
APPARATUS FOR GATHERING AND CLEANING

WATER SURFACES OF POLLUTION Keywords: Pollutant collection; Pollutant
Phillip Stephen Gadd. Vanconver, British Columbia, Canada.

asignor to Roy F. Gadd. Huntington Park, Calif. debris; Pollutant, surface
Filed Sept. 12. 1969, Se-. No. 857,357 barrier

Ins. CL EO21b 15/04
U.S. CL. 61-1 12Claims U.S. Cl. X.R. 210-170; 210-242

Apparatus for gathering and cleaning water surfaces of a
pollution. debris, and the like, which comprises an elongated a
floating boom structure which protectively supports a flexible V .
curtain having float means secured along an upper edge and ' -

wetght means along a submerged edge, the float means and X,
weight means being connected by slack chains to adjacent ."
portions of the floating boom structure so as to maintain the
curtain in an effective operating and working position, and M
wherein the boom structure mounts protective thielding '
screens for the curtain, and additionally includes upstanding
baffles connectable with float means and/or the floating
boom structure. In a modified arrangement, pair of boom *
structures support a common curtain therebetween, the cur.
tam being secured along its side edges and being downwardly
curved to provide an elongate trough or sluice.
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3584,464
INFLATABLE MARINE FENDER

Fund T. Saadeh. and Iwo C. Pogonowskl. both of Houston. Keywords: Collision protection; Offshore
Tea.. assiguora to Texaco Inc., New York. N.Y. structure fender

Filed June 27, 1969, Ser. No. 837,066
Int. CL EO2b 3/22

U.S. Cl. 61-48 7 Claims U.S. Cl. X.R. 114-219

The invention relates to an inflatable fender for a marine J1
structure, being so carried on the latter to receive and absorb
the shock of a floating vessel or other object as the latter
maLes contact with the structure. The fender includes a
shock-absorbing element adapted to not only absorb the ira- 2
pact of the floating body but to dissipate the force of the im.
pact and recover for a subsequent impact. A second, sup-
porting element includes an inflatable belt of sufficient length
to surround a platforn support leg. The support element in-
cludes an expandable wall which, upon inflation, extends
laterally to form an annular, tight grip against the outer sur-
face of the support leg. Thereafter with the fender supported
in place, the shock-absorbing element can be provided for as
needed.

3,585,579
SIDE LOOKING SONAR TRANSDUCER

John A. Dorr, Baltimore, Md., and John H. Thompson, Pitt- Keywords: Sonar, side looking
sburgh. Pa., assignors to Westinghouse Electric Corpora.
tion. Pittsburgh. Pa.

Filed July 9, 1969, Ser. No. 840.163 t.S. C1. X.R. YZO-10
In. Cl. H04r 17/00

U.S. Cl. 340-9 13 Claims

A side looking sonar transducer having an elongated active .o
radiating, or receiving, surface which is wider at the ends of
the transducer than at the middle. This arrangement provides
an energy distribution which allows for a greater depth of
focus.

JU 22, 1971

3.585,738
METHOD AND APPARATLS FOR SUCTION DREDGING

Jan De Koning. Amsterdam. Netherlands. assignor to N. V. Keywords: Dredge, suction; Dredge intake
Ingenieursbureau voor Systemen en Octrooien Spanstall.
Rotterdam. Netherlands U.S. Cl. X.R. 37-58; 37-61; 37-195;

Filed Oct. 7. 1968. See. No. 765.416
Claims priority, application Netherlands. Oct. 16. 1967. 175-6; 175-20; 175-405; 302-15; 302-58

67.14007
Int. CI. E021 3/92, 3194

U.S. Cl. 37-57 II Claims

The relatively hard layer of clay which covers an un-
derwater body of sand is penetrated rapidly by forcing the
lower end of a suction-dredging pipe assembly into the layer
while drawing water through the pipe at a sufficiently rapid
rate as to erode the clay and form a core of clay in the lower
end of the pipe. This core may be removed either by crushing
same so that the flowing water rapidly washes it away. or by
periodically maintaining suction on the pipe to retain the"core, withdrawing the pipe from the hole and expelling the '1
core. whereafter the operation is repeated until the body of
sand is reached. ze

N
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3585.739
METHOD AND SUCTION DREDGING INSTALLATION

FOR OBTAINING SAND
Jan Ie Koning. Amsterdam. Netherlands. assienor to N. V. Ke,'ords: Dredge, suction; Dredge Intake

Inlenieursbureau voor Systemen en Octrooien Spanstaal,
Rotterdam. Netherlands

Filed Oct. 7. 1968. Ser. No. 765.420 U.S. C1. X.R. 37-57; 37-195; 175-403:

Claims priority, application Netherlands. Oct. 16. 1967. 302-15; 302-58
67.14009

Int. CI. EOf 388. 3,9., 3194
U.S. Cl. 37-58 6 Claims

In dredging sand, an inner pipe is movable longitudinally
within an outer jacket so that the lower end of the inner pipe
mas he Dritected hesono the loser end of the ,.cket and
retracted .ith:r' tie 'acke: Suction is mat a ired a the 9 *
inner pipe and water uner pressure is supplie to the :Cket
so that, when retracted, the lower end of the inner pipe
draws in a mixture of sond and water entering the io.er end
of the jacket to proside the desired suspension in the pipe In
:ntermedate positions, the lower end portion of the inner
pipe blocks the ;osser end of the jacket but the lower end *1
nortion of the inner pipe is formed to communicate the lower
end of the inner pipe with the water under pressure in the)a,;xet l!

3,585.740
METHOD AND SUCTION DREDGING INSTALLATION

FOR SUCKING UP DREDGING SPOIL
Jan De Koning, Amsterdam. and Tjako Asidrik Wolters. Keywords: Dredge, suction; Dredge intake

Utrecht. both of. Netherlands. assignors to N.V. Ingenieur.
sbuream soor System en Betrooien. Rotterdam. Netherlands U.S. C1. X.R. 37-195; 302-15; 302-58

Filed Oct. 7, 1968. See. No. 765,415
Claims priority, application Netherlands. Oct. 16, 1967,

67.14006
Int. CL E02f 3/88. 3/92

U.S. CL 37-63 3 Claims

In dredging sand from an underwater body of sand. the 7..n
lower end of a suction pipe is inserted into the sand and
water under pressure is introduced into the pipe at a level
above the lower end of the pipe while suction is maintained
at the upper end of the pipe to withdraw a suspension of sand
in water having a desired concentration of sand in it which is
less than the concentration entering the lower end of the
pipe. To lessen the energy required to maintain the suction.
the relation between the pressure of the water introduced
and the level of its introduction is controlled so that the
predetermined concentration of sand exists in the pipe above
such level while the level lies well below the top of the body
of sand and relatively close to the lower end of the pipe.
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3.585,80 1

OFFSHORE TOWER
Albert M. Koehler. Houston. Tex.. assignor to Brown & Root. Keywords: Offshore construction; Offshore

Filed Feb. 20. 1970, Ser. No. 13.122 plaform, fixed

In. Cl. E02b 17,00. E0ild 21.00 CU.S. C1. X.. 61-52U.S. C1. 61-46.5 12 Claims $ .. .. 15

A to er suitable for use in offshore well operations and the
ike, mnd ntcluaing a piuraity ot generailly.ertical -olumns
extending from the bed of a body of water to a position
above the surface of the body of water for supporting a plat-
form thereupon. A quaternary batter brace system s con.
nected to the generally vertical columns in a position inter-
mediate the ends of the columns and beneath the surface of
the body of water. Piling jacket clusters are connected to the
free end of each of the batter brace members and are
designed to rest upon the bed of the body of water. A plurali-
ty of piles extend through the batter piling jacket clusters and
pin te offshore tower to the bed of the body of water. A
reinforcing attice connects adjacent batter brace members
and pile jacket clusters solely on opposite sides of the vertical
columns. The region between alternate batter braces and pile -
jacket clusters on opposite sides of the vertical columns are "
free of inner connecting reinforcing structure.

3.585.802
DOCKING AND FENDERING SYSTEM

Ernst G. Frankel. Boston, Mass., assignor to Litton Systems. Keywords: Pier fender
lie.. Beverly H11s. Calif.

Filed July 16. 1969,,Ser. No.842.172 U.S. C1. X.R. 61-1; 61-6; 114-230
Ilt. CL E02b 3120. 15102. 3100

U.S, el. 61-4S I Claims

A dockitg ard feieritrg system for aiding in the
directional guidance and tendering of vessels in channels,
wells or along piers. Guidance of the vessel is achieved by .
hydraulic or pneumatic submerged lets directed against the
sides of the vessel to direct or fender the vessel. The jets can
be entirely water, air. or a miatare and are located along the
wall or pier from which the vessel is to be tendered and sub-
merged at a distance outboard from the dock so as to provide
a lateral thrust on the vessel. .
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3.585.803
PILE SPLICE

John J. Bardgi.tte Orleans Parish. La., assignor to Esso Keywords: Pile section connection; Pile,
Production Research Company steel

Filed Nov. 15, 1968, Sr. No. 776.013Int, Cl. E02d 3,52. F161 21't0
U.S. Cl. 61-53 $Claims U.S. Cl. X.R. 285-308; 285-321

A machined pile splice for use in construction of offshore
p;attorms A !ox member is attacned to a pile memoer ie.
fore it is drisen A pin member is atached iiu the ile tsection
to he added A Fhear ring is located in oppuosng recesses in
both the box and pin members. The shear ring is made
sligntiy wedge-shaped in cross section and is initial! installed
in the box member where it is held centered b4 a corrugated
,pring strip The ,ox member is also pronded with thread'-

studs which force the siear ring into tignt contact with the t
iower surface of the pin member recess and upper surface of
the box member recess. The outer surface of the pin member
and the inner surface of the box member are tapered The tip -_.
of the pin member passes through the shear ring and outert .;....
wall of the pin member contacts the inner wall of the shear ,.
ring. As the tapered pin member continues through the shearring, the ring is forced to increase in c iameter which forces
the ring deeper into the nos member recess After the pin /-
member is fuij. inserted into the bos member. the shear ring
snaps out of the box member and into the opposing pin
member recess. The thread studs are screwed in. forcing the I. 4
wedge-shaped shear ring nto tighter contact with the lower
surface of the pin member recess and the upper surface of
the box member recess. An O-ring is provided between the
pin and how members to provide a fluid seal

3,145.952
SELF RIGHTING VESSEL

Victor P. Head, Craabury, NJ.. assignor to RCA Corporation Keywords: Buoy, instrumented
Filed Jan. 28, 1969. Ser. No. 794.588

lat. Cl. B63h 9100, B63b 43102
U.S. CI. 114-39 5 Claims U.S. C1. ,.R. 114-122

A self-righting vessel is provided in which flotation means,
which ma% ciimprise the sail of . sailing %essel. is so pos,
tiaised and proportioned to the -essel that no matter -hat
posttton the vessel assumes as the result, for example, of
winds or waves, the vessel will right itself.

* 9
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3.586.469
PROCESS OF BURNING-OFF OIL ON THE SURFACE OF

WATER BASINS
Alexis 'olln. Saltsjobaden. and Osten Carlsson. Nacka. both Keywords: Pollutant collection; Pollutant
of, Sweden, assianors to Atlas Copco Aktiebiolag. Nacka. removal watercraft; Pollutant,
Sweden Filed Dec. 26. 1

9
68, Ser. No. 786.976 surface barrier; Pollutant burning

Claims priority, application Sweden. Jan. 5. 1968. 175/1968
inlt. CI. F23cSiOO U.S. C1. X.R. 210-63

U.S. Cf. 431- 8 7 Claims

Method and means are presented for destroying drifting oil
layers on the surface of water basins by sustained combustion
in a zone contiguous to the oil layer and in relative motion
with respect thereto. In the method for thus combating drift.
ing oil. a plurality of jets of combustion sustaining gas. in at- R7 27
ticular compressed as,. are blown against the oil layer in said
zone for sustaining combustion therein. In the combating
means a hollow element is connected to a source of pressure ---
gas. in particular compressed air. and kept afloat at the sur- - -- - - - - - -- ,
face of the water itin longttuoialy spaced discharge

openinp on the element oiowing the pressure gas against the
oil layer in said zone for sustaining comoustion therein.

JUNE 28, 1971

3.387.30
WATER WAVE MONITOR

James W. Tucker. Fails Church. Vs. and Thomas H. Cosden. Keyvords: Wave measurement
Lsehdian. MCI., assisWors to United States of America as
represented by the Secretasrv of the Navy

Filed May 5, 199. Set. No. 821,750
IaL CI. GOIf

U.S. CL 73-170 6 Claims I

A device for measuring waveheights from less than one-
tenth of an inch to many feet by the use of a single thin wire
probe. Waveheight is determined by the conductance
between the thin wire and the body of water which is propor-
tional to the length of wire immersed and therefore to the in- - --

stantaneous waveheight.

=2
J.
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3.S87J0q
AERO-H'YDRO INTERFACE MEASURING SISTEM

Robert I. Jasperson. Annapolis, Md. assignor to Trident Keywords: Instrmenc, towed; Wave measure-
Engineering .vsociates. Inc.. Annapolis. Md. men r

Filed June 12. 1969. 5er. No. 832,579
lnt. CI. GOIc IJ0

U.S. Cl. 73- 110 8 Claims

It wave mea.urng system in which an accelerometer sen-
sor is sealed within a canister suspended by a long lead well
below the surface of the sea from a flotation buoy, whereby Z . -*- - 7 -..

perturbation of the buoy by wave action is transferred to the --- _."'~

canister to produce accelerometer readings which are a func-o w- -
tion of wave activity. _-

3,587.310
HOLLOW CORE INSTRUMENT CABLE

Daniel 14. Brown. San Diego. Calif.. assignor to the United Keywords: Bathychernograph; Instrumen.
States of America as represented by the Secretary of the cable; Instrument deploymer.t
Navy

Filed Oct 29. 1969, Ser.No. 872.267 U.S. C1. X.l. 138-127
ll. CL GOld 1/00

U.S. CL 73-1 70A 4 Claims

A hollow core conduit is wound on a winch or storage reel
aboard an oceanographic vessel and the conduit is of suffi-
cient length to extend from the vessel to a submerged posi-
tion preferably on the ocean floor where it is anchored. The
fact that the conduit is formed with a hollow core permits an
oceanographic instrument, such as a bathythermograph
probe. to be run up and down the conduit when the conduit
is disposed in a vertical disposition between the reel and the
ocean floor. Temperature sensing thus can be achieved for - -

all depths and the sensed data transmitted by a telemetering =
line which supports the probe to a recorder or other ap-
paratus aboard the vessel. The conduit itself includes a flexi-
ble and porous exterior casing member formed of a braided
ropelike material and a coil spring elastically engaging the in-
terior wall of the casing member throughout its length to pro-
vide bulkhead strength sufficient to maintain the hollow core
shape of the conduit over a desired range of conduit loads.
The braided casing member is used to couple the ends of the
conduit to the reel and the anchor so that the entire tensile
load is borne by this casing with the interior spring relatively
free to move.
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3.587.503
MEANS FOR CONSTRUCTING BUOYANT PLATFORMS

Eugea Stehr. Hindenburgdamm 55. Berlin. Germany Keyword : Of fshore cornst ruct ion; Pier,
Filed Mar. 6. 1969. Ser. .140804.843 floating

InS. Cl. B63b 35100: E02b 17100
U.S. CI. 114-0.S 4 Claims

U.S. Cl. X.R. 61-48

The invention provides means for constructing a single or
mu!Wjiaer bouvant platform from individual buoyant units
which are designed on a modular basis and which can be
coupled together edgewise by complementary tongues and
grooves and face-to-tAce through selt-aligning openings.

5TL

S 7

3,S87.874
BOAT-SUPPORtTING AND LAUNCHING DEVICE

Ed-in H. Graf, W187-S6876 jewel Crest Drive, Muskego, Keywords: Snail-craft launcher
'4is.

Filed Aug. 8, 1969, Ser. No. 848,639Us ixR667 135
Int. CI. B63c 3102U..C..R617;935

L.S. ('t. 214-I1-A 3 Claims

A ramp is positioned on a shore with one end in the water.
and has a winch on its shore end, the support being furnisned
by a footing nrnrber resting on the shor<c and having spaced-
apart upwardly projecting roller assemblies. The frame of the
ramp comprises spaced outer lorgitudinals having lower sur. ,Z-s
faces which engage on the spaced rollers, there being a ~" J '

center longitudinal which projects below the outer longitu-
dmnals to fit between the rollers, and there being boat keel .

supporting rollers between the outer longitudinals and over 'o .1,
the upper edge of the center longitudinal. There are also lon-
gitudinally projecting hull-guiding rollers intermediate ihe
length of the ramp.

3,588,795
DEPTH INDICATOR

Stathia G. Llnardoe, Clearwater; Richard F. Elmhurst, and Keywords: Sonar, depth sounder
William A. Elmhurst. Largo, Fla.. asaignors to Lykas Broe.
Incorporated, System & Engineering Division. Clearwater,
Fla.

Fled Feb. 27, 1%69. See. No. 802,998
tnt. CL Gills 9168

U.S. CL 340-311Cam

A solid-state indicator for indicating a depth of water
featuring a digital readout display which is accurate, easily
read. and draws a minimum amount of current. The indicator
includes an automatic gain that is automatically stepped up.
wardly together with a newly transmitted sound wave when a
previous sound wave has still not been received. Also pro-
vided is an automatic alarm that is simply actuated by con-
neeting the alarm to the dilitall outputst of the counites. The
alarm is set at a particular depth and is sounded whenever
the countess are stopped by a reflected sound wave at a
depth of water below this setting.
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JUNE 29, 1971

3,589.040
MECHANISM FOR ANTICIPATING THE

CONCENTRATION OF SAND IN A DREDGING
SUSPENSION

Jan De Koning. Amsterdam. and Rtomke Van der Veen, Keywords: Dredge, suction; Dredge intake;
Juiptaas. both at, Netherlands, assignors to N. %. In- Dredge-spoil measurement
geiursbureon voor Systemen en Ocirooien "Spmnstal" e
Rotterdam, Netherlands

Filed May I. 1968, Ser. No. 729,229 U.S. Cl. X.R. 73-299

Claims priority, application Netherlands. May 24, 1967,
67.07167

Int. Cl. £021' 3/31

U.S. Cl. 37-58 2 Claims a, a

In underwater dredging, the ambient pressure in the soil or
%and being dredged adjacent the tip of the dredging pipe a. *

which is buried in the sand is used to control the dredging _ .
machinery so that the output of dredged material is in- 
creased A pressure sensitive device is used to0 anticipate / '.
variations in concentration of the sand in the suspension of
sand in water being dredged

3,589.133
METHOD OF AND MEANS FOR MOUNTING

EQUIPMENT AT A SUBSEA LOCATION
Judson D. Lewd; Ernest C. HIll, and Bill S. Burrus, all of Tul. Kewords: Seabed foundation; Seabed

sa. Okla.. assigmors to Combustion Engineering. Inc.. New oil, process srrucr'e
Yt1. N.Y.

Filed May I. 1969. Ser. No. 824.790
lat. Cl. B63c I1/0 U.S. C. X.R, 61-69; 114-16

U.S. Cl. 61-46-. 4 Claims

A structure for mounting equipment at a subsea location
has a platform member and an anchor member, each with in- --
depnentl adjustahlc buoyancics The two members are in-
tcrconnectable and can be nested together for towing to thuir
emplaiment site. at which their buovanctes are sequentally
adjusted. the anchor positioned, and the platform winched
down and secured to lc 4nchor. The platform is retrievable
to the surface -,iihout an external power assist The anchor
member may also be retrieved if external power is available
to blow the anchor ballast.
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3,590.406
LONG SPAR BUOY

George S. Lockwood. Jr., Carmel Valley, and Klemme M. Keywords: Buoy, instrumented
Jones. San Pedro. both of. Calif.. asignors to Global
Marine Inc.. Los Angeles. Calif.

Filed May .22. 1966, Ser. No. 731,156 r..S. Cl. X.R. 72-170
tinL Cl. 863b 21132

U.S. CI. 9-8 5 Claims

An oceanograpnic long spar buoy including a plurality of
elongated tubular members connected to each other in an a
end-to-end relationship to define a body of the buoy A
weatherprooi data handling instrumentation container is
demountaily secured to an upper unsubmerged end of the .
body. The instrumentation container houses equipment
which is coupled to instrument transducers mounted at
selected locations along the buoy. The container is remova-
bie as a unit from the buoy for ease of servicing or repair ofi
the contents thereof. -

3,590,408
ANCHORING DEVICE FOR A FLOATING BUOY

Cornelia M. Verhagen. Heemstede, Netherlands, assignor to Keywords: Buoy mooring system; Instrunent
Dataweill N.V., Harlem, Netherlands cable

Filed Feb. 24. 1969, Set. No. 801,349
Claims priority. applleadoi Netherlands. Mar. I. 1968,

6,803.005 U.S. Cl. X.R. 174-9; 174-69; 174-70

Int. CL B63b 21(52; HO Ib 1100. 7(0d
U.S. CI. 9-8 3 Claims

The invention relates to an anchoring means for connect-
ing a buoy with a fixed point below the water surface, which
anchoring means contains at least over part of its length an
elongated elastic member that can be elongated over I00
percent and consists of natural rubber mixed with potybu.
tadiene and/or a plasticizer, and is able to withstand at least
30.000 elongations of more than 100 percent without tearing
or breaking. The anchorage means according to the inven-
tion enables the use of smaller buoys that nevertheless are
not submerged by current and waves.
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3-590,584
FLOATING OIL CONFINING APPARATUS Keywords: Pollutant collect ion; Pollutant,

Hugh J. Fitzgerald, Austin. and Ernest H. Koepf. Dallas. both suction removal; Pollutant,
at. Tex.. assagnors to Ocean Pollution Control, Inc., Dallas, surface barrier
Tex.

Filed Dec. 5. 1969. Ser. No. 882.638 .. l. .R 615 20-4
Iat. Cl. B0 1d 21102. E02b 15,04U..C .R 6152024

U.S. CI. 61-1 10 Claims

Apparatus for collecting oil from the surface of a body of _
eater having two Vr-shaped assemolies of flexible intlatedl
floats, one Arranged 5 to 25 feet leewardly of the other on
rie same central axis. eiserebv the wvind and curre~nt drive
the oil !nto the ovn end of the assemblies and c-tuse it to be ..

funneled rearwaraly to their apices. Each V.sha~pcd assembly

Is provided with a depending skirt of impermeable sheet v '

matenial. the lower edges of the skirts at either side of the
inner assembly being interconnected by shock cords and the j
lower edges of the skirts on the outer assenmbly being con-
nected to the inner assembly by netting.

34599,585
COMPOSITE STRUCTURE

Jan G. De Winter. Enschede. Netherlands. assignor to Shell Keywords: Artificial seaweed
Oil Company. New York, N.Y.

Fied %pr. 22. 1969. Ser. No. 818,369
Claims priority, application rreat Britain. Apr. 24, 1968. U.S. Cl. X.R. 28-76

Apr. 24. 1968. 19375!68;19376/68
Int. CI. E02b 3104. 8,04. D02g 1118

U.S. Cf. 61 -3 7 Claims

An improved form of "artificial seaweed" fur combating
coastal erosion and the like comprises an anchored arra. ,f _o
seaweed elements which are buoyant. water-resistant fila-
mentar strands. preferabis of foamed, stretched pol'lolefin
having an internal plexiform structure surrounded by a sub-
stantially closed, thin skit- The strsictur, as manufactured
has waier-decomposable filaments, such as of polvvinyl al-
cohol. interwoven at spaced intervals with the waler-resistant
seaweed elements to provide a more easily handled and
transportable composite article. In a preferred mode, the
lower ends of the seaweed -elements are interwoven with
transverse. water-resistant filaments to provide a fabric,
preferably in tubular form, which is readily attached to an
anchoring element or converted into an anchoring element
by being filled with cement or sand.

3.590.587
FLOATI14G PLATFORM WITH HORIZONTALLY

MOVABLE COLUMNS
August Hendik Mario Suulders. Wasasnar, Netherlands, Keywords: Offshore platform, Jack up;

assignor to N. V. Isidustriele Handeiscombinaee Rotter. Ofbr ltom akn
dam. Netherlands Ofhr ltom akn

Filed June 16, 199 Set. No. 833.499
Claim priority, application Netherlands. June 17. 1963, U.S. Cl. X.R. 37-73; 115-9

68.03497
Int. CL E02b 17/00; E02f 9104; B35b 21i/SO

US.CL 61-46.5 2 Claims 1 s 2 6

A floating platform comprises a pontoon and more than
three vertical supporting columns which are individually ver-

tically movable relative to the pontoon and are also in-
dividually horizontally movable relative to the pontoon so
distances without the need for refloating it. '
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3.590.589
APPARATUS FOR BURYING PIPELINES

August Hendrik Maria Smulders, kassenaar. Netherlands, Keywords: Seabed pipeline placement; Seabed
a-signor to N. V. Industrieele Handeiscombinatie, Rotter- trencher
dam, Netherlands

Filed June 16, 1969, See. No. 133.439
Claims priority, application Netherlands. June 17. 1968, U.S. Cl. X.R. 37-60; 37-69; 37-83; 37-86

6.808.498
InL Cf. E029 5106. 5112; F161 I1f00

U.S. Cl. 61-72.4 6 Claims

Apparatus for burying pipelines combines a suction dredge .. .

for sand ith ar endless digger for clay. When the digger is - -

used, the sand dredge is somewhat raised to remove the clay
and also an auxiliary suction dredge is used for cleaning the
digger. as well as a device for bevelling the edge of the dug
trench so that the pipeline will settle into it. .. ........ ...

3.590.63S
PYC.NOCLINE FOLLOWER APPARATUS

Walter 0. Duing, %liami. Fla., assignor to the United States Keyvords: Buoy, instrumented; 3uOy mooring
of America as Represented by theSecretary of the Navy. system; Depth pressure measure-

Filed May 1. 1970. Sete. No. 33,753Int. C 'GOafS23110 ment; Instrurnent deployment

U.S. Cf. 73-170 A 7 Casms U C1. X.R. 73-300

Observation and stulv of internal waves in the main pyc-
nocline of an ocean area is achieved by providing a pyc.
nocline follower capable of being prebalanced to a particular
density within the range of a predetermined density gradient
of the pycnocline. As internal wave conditions produce den - I
sity variations the pyrnocline follower moves up and down A .. 5

time-related pressure-recorder system carned by the follower
provides data on the varying pressure which closely car-
responds to the amplitude and period of the internal-wave. ,.
producing the movement. The follower is mounted on a thin
wire that is anchored, buoyed and tensioned sufficiently to
maintn a venical disposition in the presence of anticipated
horizontal currents. A plurality of spherical buoyant mem-
bers are removably mounted in a casing of the follower to
permit weight changes necessary to prebalance the follower
to a desired density The recording system is carried by one
of the buoyant members.
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JULY 13, 1972.

3,591,936
SLBMAR NE CUTTER DREDGER

Wouter Van Guens. mitnton. France, assignor to Koniflklijke Keywords: Dredge, cutterhead; Dredge
%Iaatsczhappij tot hiet uiveren van openbare werken propulsion; Dredge, 3ubmergod
Adriaan % olker .N. V., Rotterdam. Setheriands

Filed Jan. IS. 1969. Ser. %o. 791,261
Int. Cl. E021 3'd8, 9104 U.S. Cl. X.R. 37-67; 37-73: 61-46

U.S. Cl. 37-5o 4 Claims

A iubmersil i!redce including .i d'me-lvpc * 'J oe! :,d
rest on the bottom of ai waterwav and having a vertical air
shaft to atmospnere. The dome is formed in part by arotata-
ble annular mounting to which one end of a :adder as
pivotally mounted, and on the other end of the ladder is a -

soil digging tool forward of one end of a suction tube. A driv.
ing motor for the tool is mounted on the ladder at the tool,/
above the inlet end of the suction tube, the latter being con-
nected to a pump within the body. Two oppositely disposed - __

sets of legs are provided to propel the dredge on the bottom
of a waterway, the sets being operated alternately and each
compriaing three legs including one pair which are vertically
movable and horizontally shiftable together. the other ecg
being in effect a prop.

3.592.005
OIL BARRIER FOR OFFSHORE OIL RIGS

Eugene C. Greenwood. Newport Beach. Calif.. assignor in Keywords: Pollutant, surface barrier
Ftc-Del Engineering Corporation. Santa Ana. Calif.. a part

ineetFiled Feb. 25. 1969, Scr. %co. 801,985 U.S. Cl. X.Rt. 61-5
Int. CI. E02b I', 04

U.S. Cl.61-1 10Claimis

A floating barrier is anchored in place in a generally circu-
far shape around an offshore oil rig. The barrier consists of a V
plurality of rigid segments extending above and below the
surface of the water and attached to each other by flexible
couplings which permit movement in both horizontal and------
vertical planes. At each joint, a sheet of flexible material
seals the joint from an interchange of oil and water from the
inside of the barrier to the outside.

3.592.006
ISOLATION DEVICE

Arturo M. Crueet. Oklahoma City, Okla.. assignor to Keywords. Pollutant. surface barrier
Cerebro-Dynamles. Incorporated, Oklahoma City, Okiat.

Fled Feb. 18, 1969. Ser. No. 800.201us.c. .. 11-.
Int. CL B63b 35100U..C .R14-5

US. CI. 61-1 11 Claims

A buoyant isolation device is provided which is capable of
confining contamination (e.g. an oil slick) present upon the
surface of a body of water while conforming in configuration '1A' 4-%
to surface undulationa. The device comprises a buoyant elan-
gated flexible barrer which is provided with a plurality Of -I '11 q *.

closed fluid chambers. Through the use of a coupling ele. -
ment having a pair of slots which engage the barrier, con- 3=7 . ___

lamination confined by the barrier may be readily concen-.1 x4 ~ i ~ U
trated prior to subsequent removal.
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3,592.007
RETAINER FOR FLOATING DEBRIS

Carl E. Renner. 3824 Rachel. Port Arthur. Tex. Keywords: Pollutant debris; Pollutant,
Filed SepL 5. 1969, Ser. No. 855,530 surface barrier

Int. Cl. E02b 15104

U.S. Cl. 61 -I 8 Claims

A floating retainer for "ater carried debris of various
t.pes. ncluding liquid debris uch as oil from ships. offshore .

Irilhng ,perations. and "he 'ike The retaintr nciudes in ,
elongated vertically onentatable gathering skirt. the upper " - ""
edge of which defines an elongated pocket for the reception Ale" ep'
of" buoyant float material. The lower edge defines a ballast-

receiving pocket nrerengaging m3le and female ends are
provided in conjunction with joining collars for the tying
together of two or more retainers-

3.592.008
FLOTATION CONFINEMENT APPARATUS

Billie A. Trindle. 8712 S. Youngs. Oklahoma City, Okla. Keywords: Pollutant, surface barrier
Filed %lay 23. 1969, Ser. No. 827,411

Int. Cl. E02h - U.S. Cl. X.R. 61-5
L.S. Cl. 61 -I I Claim

A flotation confinement apparatus for disposition on a -- - "
body of water which apparatus is particularly useful around .--
offshore oil rip and in cooperation with a shoreline to retain

or to exclude oil or other undesirable matter until such
matter can be removed or otherwise eliminated.

3,592.012
LATERALLY REINFORCED OFFSHORE PLATFORM

Georg E. Mott. Metairie. La.. assignor to Texaco Inc., New Keywords: Offshore platform, fixed; Pile
York. N.Y. paeet ebdfudto

Filed Sept. 23, 1969, Ser. No. 860,285
Int. CI. EO2b / 7/00

U.S. CI. 61-46 S Claims U.S. Cl. X.R. 61-46.5

An offshore platform adapted to be fixedly positioned at
the floor of a body of water. The deck-supporting structure
or jacket includes three or more corner legs which extend to,
and are fastened into the substratum by piles connected at
the respective leg's lower ends. The jackets upper end is
adapted ro adjustably or fixedly position a work deck above .
the water's surface, which deck accommodates the usual -

equipment such ias derricks, draw wnrks and the like. nor-
mally utilized in a well-drilling operation the deck.support.
Ing jacket is reinforced and stabilized against lateral displac.
ing forces by a series of batter piles held in diagonally posi-
tioned pile guides disposed along the respective side faces of
said support jacket.
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3.592,013
TILTING JACK OFFSHORE PLATFORM

Ivo C. Pogonowski. Houston, Tex.. asignor to Texaco Inc.. Keywords: Offshore platform, Jack up;
New York, N.Y. Seabed foundation

Filed June 24. 1969. Ser. No. 836,0541.t. CI. EO2b 17,00

U.S. Cl. 6i-46.5 l Claims U.S. Cl. K.R. 24-263

The invention relates to an offshore ,latform which in-
cludes a work deck naving a derrick and other ancillary ,
equipment. normally supported above the water's surface for 5 .
drilling and producing an underwater well. The support .
member includes a plurality of elongated legs or columns
which operably connect to the deck. Said legs are flared out-
wardly in a downward direction to define a broad base of .- ,
substantialk greater dimensions than the deck. The respec-
tive legs are anchored at their lower ends to the ocean floor
and extend 2bove the work deck. The latter can thereb) be
adjusted to a desired heieht ahove the water's surface, stabil-
ized to a desired attitude, or lowered to the water's surface.
Each leg is registered in a tiltable jack mechanism, which is
in turn operably mounted to a mohile carriage wherebs !he
leg upper end can be adjusted by either/or the tilting or lon-
gitudinal mosement of said jacking mechanism.

3.S92.286
METHOD OF SEISMIC PROSPECTING

Curtis H. Johnvon. San Marina, Calif., assignor to Western Keywords: Seisaic explosive acoustic
Geophysical Company of America, Houston. Tex. transeitter

Filed Sept. 1!, 1969, Ser. No. 8S7,086
Int. CI. GOlv 1/00

U.S. ClI I1-O0.S IOClaims U.S. Cl. X.R. 340-7; 340-15.5

A method of seismic prospecting whereby explosive _
charges are detonated at any desired depth and the bubble-
pulse train is permitted to form without hindrance _ _

In a first embodiment of the invention the effects of the
bubble are removed in the stage of processing of the . ... ,* -- ,
recorded seismic data.

In a second embodiment. the characteristic pulse train "
produced by the bubbles is used to enhance the quality of the . .
resulting seismic data. _, 2

JULY 29, 1971

3.593,526
APPARATUS AND METHODS FOR OIL SLICK

CONTAINMENT
David Parks Houle, II Cameron Road, Wayland. Mass.. and Keywords: Pollutrant, surface barrier

James Alan Fay, 36 Spruce Hill Road, Weslo, Mus.
Filed June 4, 1969, Ser. No. 830.270

Int. Cl. E02b 1104
U.S. Cl. 61 -1 2 Claims a

Apparatus and methods for oil slick containment in the
open sea, in the presence of waves and currents, utilizing a
submerged. segmented. pneumatic boon arranged in zigzag./
accordion-pleated configuration in which the included angle
between adjoining segments is between about 120* and 20'.
with the minimum distance between adjacent apices greater
titan wave-cause water movement, the boom segments '~

being submerged beneath the water surface at the predeter-
mined depth d in which die is in the range of 5 to 10. a being
the value of wave amplitude. , "v.

7 2
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3.593J29
METHOD AND APPARATUS FOR INSTALLING

DRILLING PLATFORMS Keywords: Offshore construction; Offshore
August Heodrik Maria Smnuilers. Wassensar. Netherlands.pltrfie;Osoepa-

assignor to N. V. Industrileele. Hmndetacombieatie. Nether- pfor , fick up soe lt
landsfom Jaku

Filed Oct. 9. 1968, Scr. No. 766,.274 US l .. IA4.
Claims priority, application Nethserlands. Oct. 11. 1967, 67-...C.X..le4.

13804
Int. Cl. EO2b 17,:02. B63b 3!4

U.S. CI. b 1-46.S 1 Claim

A buoyant mooitle trilling platform has as gap in its sicic in
~ntch ;% d..ry.isp,,%ed as ' errrinent !rdhnirg platform.

The two platforms are floated to the drilling site and tern-
poeaeily emplaced. If a test drill shows the presence of gas or
311. then the permanent platform is permanently emplaced

and the mobtle platform is floated Away

3.493.530
MARINE PLATFORM W ITH REMOVAL COLLN

CLAMPS Keywords: Offshore platform, jack up;
I,,o C. Posonowski. Houston. Tex., assignor to Texaco Inc., Pile, structure connection;

New York. N.Y.
Filed July 22. 1969, 5cr. No. 843.331 Seabed foundation

U..ust1-65 n. Cl. E02b /106 9 lis U.S. Cl. X.R. 24-243

rh e insention relates to a marine platform idapted to he
fixedly positioned in an offshore ensitronment by anchoring J,
to the "can floor The platform inclsdes a work deck nor-
mail% elesated .ibove the water s iurface. a foundation
pedestal at the 'ccan floor. and one or more intermediarv 4

supptirt columns which connect the deck to the pedestal The
,.olumns ire rewjcaHi. heid at their lower ends 6% remoieiN 4
Actuated clamping means The elevated deck is thus sup-
heogtb. carried by the columns at an adjustable operating

3.593.531
MARINE FENDER

Fuad! T. Saadech. and Iva C. Pogonowskt. both of Houston, Keywords: Collision protection; Offshore
Tex.. assignors to Texaco Inc., New York. N.Y. structure fender

Filed June 27. 1969. 5cr. No. 837.074

U.S. CL 61-48 lo.C.E2b3,2Claims U.S. C1.. LiR. 114-219

The invention relates to a fender for marine ttructures
such as a support leg or cclumn positioned to elevate a work-
ing platform above the water's surface. The fender is coin- X
prised of shock-absorbing members at least partially sub-
merged to receive and absorb the impact of floating vessels.
debris or the like. The fender includes cooperatively ar-
ranged hydraulic and pneumatic chambers, the hydraulic
chamber being communicated with the bodv of water
whereby to be maintained in a substantially full condition.
The pneumatic chamber is separated from the hydraulic
chamber by a yieldable diaphragm which is displaced into the '

air chamber as the fender is deformed in response to contact
with a large floatinig bod)
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CONCRETE PILE SECTIONSAND JOINTS TIHEfRR
John Grazel. Santurce. P.R.. assignor to John Grazel Inc., San Keywords: Pile. concrete; Pile section

Jun .. Filed Oct. '_1969, Ser. 'No. '64.384 cneto

US l615 l. Cf. EO2d 5:30 lam U.S. Cl. X.R. 29-155C; 29-160; 52-587

Each cast concrete Pile section has longitudiily extend-
ing reinforcing rods. the opposite ends of which are partiall)
received within openings formed through normal)% distosed
end plates. The rod enus extend intermediate the length of
the openines and are welded to the end plates about the in-
side !aces of the plates with weld also being applied ester- 7
nails within the openings from the outer faces of the plates. 7

The edges of the end plates are beseled and the sectiornal
piles are welded about the adjoining hexeled edges in end to
end relation in one form, an end plate on one pile section is
r''ed ,ith a ce:ntrzil :rcam its whnie the end plate on the

11; irirt tile ictmmii nas .1 cornriemeniary centrat citiex
pr-imn ailapieri to -e received aihin nhe concaxil, is :0
align !he Pile% tn coaxial relation one to the other

3.593,533
L'%DEI%% WATER COLLECTING AND LIFTING DEVICE

Lamar Washington. Natick. Mass.. assignor to Ocean Keywords: Instruent deployment; Sampler,
Recovery Coirporation of America. Cambridge. Mass. seabed grab

Filed Oct. 23. 1968, Ser. No. 769.843
Int. CI. B63t 1/100; GOIn 1,14. E02f 3188

U.S. Cl.61 -69 7 Claimts U.S. iA. X.R. 37-56; 73-1.25.6; 222-386.5

An underwater collecting and lifting device for use in ob-
taining material from below the earth's turface, such as the
.liror of the ocean, has a first chamber for raising and lower.
ri the device in a hody of water and a second chamber frir
c'sileclingi the material and transporting it. A diaphragm di-

des the second chamber tnto two compartments and is- I/
inosahle so as to change the volumes of the two compart.
merits inversely to each other
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3.595.026
BREAKWATER

Richard Scholl, llergcisii. Switzerlansd. assignor to Rie AG.. Keywords: Breakwater, floating
Hergiill. SW rnierlai

Filed Apr. . 1969, Ser. No. 8 13.480
Claims priority. opplicalion Switzerland, Apr. S. 1968.

5204M6
Inc. Cl. CO2b J/06

may have elements arranged side by side with a lateral space
betwomn them such that pan of the oncoming waves can pas
in between. The elements may have a U-shaped horizontal M
crus section. They may have an arcualely curved vertical
:ro!s section so that each element can divert An oncoming
wAve upwardly int back upon itself.

3,595.189
WAVE-ACTUATED LOAD COMPENSATOR

William 8. Mfee.. and Edger M. Rosenberg, both of Saon Keywords: Power, wave, Pump
Diego, CALf. assignors to The United Slates of America AS
repre-ented by the Secretary .)f the Navy

Oied Feb. 2. 1970. Sec. No. 7,497 U.S. Cl. X.R 103-44-, 114-163
lnt. Cf. 863b 35100. 3.5144

U.S. Cf. 114-0-S 6 Claims

A wave-Actuated floating load compensator having a
chamber located substantially below the area of turface wave -

turbulence receives liquida. usually excess ballasting waler or
bilge water from a remotely dispo sed flosting hull- A pitirali.
ty of. preferably eight, reciprocally actuated pumping units is
circumferentially disposed about the submerged chamber to
ensure dynamic stability. A valve, provided on a chamber.
meters the amount of fluid entering and the pumping units -
pump the fluid into the surrounding water. The valve and the
pumping units thusly prevent inadvertent overloading of the
compensator and its possible sinking. Having floats concen-
tricaily carried and guided on its associated pumping unit,
eliminate costly seals anid complicated linking mechanismsg
found in known devices.

FLOATING PLATFORM FOR VESSEL MOORING
Deane Rtiffeser. Niilan, Italy, assignor to S.T.O. Societe Keywords: Offshore mooring structure;

Tresportl & Ofeoidod S.P.A_,MIlan, Italy Ofhr ltom ie
Fled Feb. 12, 1969, Ser. No. 79,623 Ofhr ltom ie

Claim priority, application Italy, Apr. 16, 1968, 1532SA/68 ~ s i ~t -
laL Cf. 063b 2 1/00.,21l32U..C X .9-

U.S. CL 114-23IM.3 Claims.

Floating platform comprising a rigid structure driven into
the se bottom and projecting from the sea surface, and a 5
floating platform freely rotatable and vertically movable with ~ ~ '~. i
respect to the rigid strsucture, but restrained thereto in its
transverse displaemtents. The floating platform is of an elon. -~ ~
Pig shape in order to enable a vessel moored thereto to be
disposed in accordance with dhe best strong side wind, the ..

platform being also capable of varying its height relative to.- - Ii-
dhe sea sturface, in which it can be completely immersed.
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3.595,257
VACUUM FILLING PROCESS 4740 SYSTEM FOR

LIUID-FILLED MARINE SEISMIC CABLES
Richard L. McMsboa. Burbank. Calif.. assignor to Schism- Keywords: Seismic streamer cable

bergr Technology Corporation. New York. N.Y.
Int.dCl. O I sar7102 J.4 u.s. Cl. X.R. 137-205; 141-59; 174-25

U.S, Cl. 137-1 3 Claims'C SO

A technique for complcteiY fillingl a multicompartmcnted w-O ~ / ~ .cuiw
mirinc ceismic cable with a compatibsle filling liquid such as '0
kerosenee wherein the air in a hollow cable on a spool is Qevacuated with a vacuum pump from onc end of the cable
while the liquid is pumped into the cable through the op-
posite end until it is full. Improved evacuation and filling 'Imeans are ilso provided which prevent loss of vacuum during *

thc filling process. '

3.S95.324
PILE DRIVERS INCLUDING MULTIPLE HAMMERS

WITHI COMMON ANVILS
Charles L. Guild. 90 Water St., East Providence, R.I.. and Keaywords: Pile driver, impact:

Willard B. Goodman. S Larkspur Drive. Beliville. Ill.
Filed Sept. 1]. 1968. Set. No. 759,172 U.S. cl. LER. 173-131

l[at. CL. E024 7100
U.S. CL. 173-101 27 Claims

Pilednvers. each mincuding a plurality of hammers and
common Anvil Means with aligning pads between the ham-
mers and the anvil means and with Means for phasing the
operation of the hammers. with means for compensating for
the effects of utiphased hammer operations. and cornbina- -
lions thereof.
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3,596,070
WINCH CONTROL SYSTEM FOR CONSTANT LOAD

DEPTH
John M. McCooI. Alladena; Shelby F. Sullivan. Arcadia; Keywords: Tow winch control; Towed body

Robert H. Hearn. Altadena. and Michael S. Ball. Pasadena. depth control
all a(, Calif.. assignors to The United States of America as
represented by the Secretary of the Navy

Filed Dec. 8. 1969. Ser. No. 882.984 U.S. Cl. X.R. 114-2351; 254-173R
lat. Cl. G06g 7173

U.S. Cl. 235- 151 7 Claims

A winch control system for operating a winch stationed on
a vessel, and for stabilizing a load, which is connected by a
cable to a traction unit driven by a prime mover, at a con- -...-

stani height above the sea floor irrespective of the vertical
motion of the vessel due to wave action, thereby controlling r.- _.___,
the motion of the cable. A cable dynamics sensor. connecta-
ble to the cable between the traction unit and the load. -
generates output signals proportional (I) to its depth, and
(2) to its velocity relative to the vessel. A tachometer, con-. -. .'

nectable to the traction unit, produces a signal which is pro-
portional to the velocity of the cable relative to the vessel. A ------
depth.velocity summing circuit, connected to the cable F ,
Jnamics sensor, is adapted to be connected to a sensor ---

depth order signal. generated by a control console on the .. .
ves,.el, for summing the sensor depth and depth order signals. .- ' -
and is connected to the cable dynamics sensor and tachome. - ,.
ter for summing the sensor velocity signal and the cable
velocity signal. The two depth and two velocity signals, after 

-  
-.-.

being summed, produce an output control signal. A torque
control, adapted to be connected from the output of the
depth-velocity summing circuit to the prime mover, develops
a torque signal proportional to the control signal, to cause
the traction unit to null the control signal, thereby con-
trolling the load position and velocity.

AUGUST 3, 1971

3,.596,512
EXPENDABLE AIR PROBE

Richard W. Blaby, Little Compton. R.L. assignor to The Sip. Keywords: Bathythermograph; Instrument,
pican Corporation, Marion, Mass. airbore; Instrument deployment

Filed Jan. 5, 1970. Str. No. 641a
Int. CI. GOld 1/00

U.S. CI. 73-170A 5Claims U.S. Cl. X.R. 244-3.24

A device for measuring the characteristics, such as tem.
perature and humidity. of the air above a water surface com-
prises a probe which is launched in a trajectory over the body
of water. The probe is connected to a measuring station by a
conducting wire. The measuring probe is designed to have a - _ - -

- 0low speed during descent, and may be in the form of a rotor. 22
or be provided with a drag device such as a parachute to slow :;
its descent.
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3.596.621

LONGITUDINALLY SPLIT AND HINGED BARGE
Kjel Werenskiold. Bekkestua near Oslo. Norv.,. assignor to Keywords: Hopper barge

Ingentier F. Selmer A/S. Oslo. Norway
Filed Mar. S. 19%9. Set. No. 804.502

lot. Cl. B63b 35i30
U.S. Cl. 114-29 3 Clains

This in.ention relates to an improement in longitudinall,
split barges where the edges of the hopper of the barge with
sealing means are pressed tvgether on closing tne barge. Said
sealing means cons:sting of at least one projecting web on
one barge half and at least two projecting webs on the second
barge half li.e. the edges of the hopper l. the said webs in-
teracting and thus form a labyrinth seal nd a shearing lorceresistant element between the two barge halves.

AUGUST 10, 1971

MOORING DEVICES
Hans Caltelliz, Hallfax. Nova Scotia. Canada. assignor to E M Keywords: Buoy mooring system; Instrument

I Limited. Hayes. England deployment
Filed Sept. 20, 1967, Ser. No. 654,892

Claims priority, application Great Britain, Aug. 19, 1966,
37,147166

Int. CL 863b 21/52
U.S. CL. 9-8 10 Claima

The invention relates to a mooring device which includes a
float intended for mooring below the surface of the sea. a
sinker, a cable connecting the float to the sinker and means
for paying out the cable. The device also includes control
means for regulating the pay out of the cable in response to
the ambient pressure at the float so as to tend to maintain the
float at a predetermined depth below the surface during the
mooring process. and in addition locking means operative to
lock the paying out means when paying out ceases. ,a

,,I

3,97,924

FLOATING OIL BARRIER AND METHOD OF
CONTAINING A FLOATING SUBSTANCE

Murray Rlsin, Pain Beach Gardens, and Robert M. Snyder, Keywords: Pollutant, surface barrier
Jupiter, both of Fla. asignors to Ocean Science and En-
gineering. Inc., Washington. D.C. U.S. C1. X.R. 61-5

Filed Feb. 7, 1969. Ser. No. 797,523
Int. CL L02b 15/04

U.S. CI. 61-1 14 Claims - -

A system for circumscribing and impounding oils floating
on the surface of water which includes a water.impervious, i Jj ..
floating enclosing barrier presenting a substantially rigid ver.
tical surface to the oil with means permitting limited move- '
ment of the barrier in the horizontal and vertical planes to '
compensate for constantly changing wave shapes and forms. .. ,..
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3.97.928
EROSION CONTROL

Jan Cari Pilaer. ihams 3. Warraeld. Netherlands Keywords: Concrete block; Fabric nat; Low-
Conanuatinmen-part of applicato Ser. No. 564.167. July 11. cost shore protection; Revetment;
1966. now Patent No. 3.421.417. Ths application 

S
ept. 12. Sop e protect

1968. Ser. No. 759.263 Slope protection
Claims pnorhii. application %etherlands. Dec. 22. 1967. Jan.

3. I%8. Jan. .1. 1969. Mar 20. I%9. 6717.42.60032. U.S. Cl. X.R. 61-4
6800 .6"03917
Int. Cl. E02b 3114

U.S. CI. 61-38 '6 Claims

The invention relates i. an erosion-controlling protective _ ..
surfacing for the soil ccmonstig f.exible liquid-permeable
supporting sheet means contormig to the contour of the soil
and a mat of blocks on staid supporting sheet means, said mat
having drainage passagewsvs therethrough so that water can
pawe through the surfacing. Preferably, the surfacing includes
filter means and the blocks are secured to the supporting
sheet means.

3.597.930
METHOD AND APPARATUS FOR REINFORCING IN

SITU IN PILE CASING
Wlliam R. Rochelle. Houston. Tex.. sod Ronald Lee Wycoff. Keywords: Offshore construction; Offshore

Rod&. Mo. -lgors to Brown & Root. Inc.. Houston, Tex. platform, leg; Pile, concrete;
Filed Apr. 4. 1969. Ser. No. 813,479

Int. Cf. EO2b 1700, EO2d.5164 Pile, steel; Structure repair

U.S. C. 6-46 9 Claims U.S. Cl. X.R. 61-53.52; 61-54

A method of reinforcing, in situ. a piling comprising the
steps of: gaming access into the pile casing, cleaning mud and
debris from the interior of the casing and simultaneously
removing the debris, inserting smiffening or reinforcing 1
material into the casing and sealing the pie casing access
opening. The step of simultaneously cleaning and removing is

essentially performed by a pile cleanout device comprising a
fluid letting portion operable to dislodge and fragment sedi-
ment and ocher debris within the jacket pile casing, and a gas
lift portion integral therewith to remove the fragmented
matter from the interior of the pile casing.

3"97,931
ANCHORAGE SYSTEM AND METHOD OF USE

Carl G. Hard. 14 Spring Lane. Framlngham. Mass. Keywords: Dredge propulsion; Embedment
Filed Oct. 9. 1969. See. No. 865,103 anchor

Int. CI. B63b 21100US5. CL 61-46.5 7 Claims U.S. Cl. X.R. 37-73; 61-53; 114-206

The invention relates to marine anchorage systems and
their use. The anchorage system is a mooring spud having a
detachable shoe that is fastened to a mooring cable leading
from the spud shoe to a winch, having an adjustable drag, on
board the vessel. By means of drawing in and paying out the
mooring cable the vessel may be moved in an accurately
traced path so as to cover a marine floor in a manner con- s , "'iF'
stent with precision dredging operations. A modification in-
cludes a shoe provided with a vibrator to effect deeper
penetration of the shoe into the marne floor.
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3.598.505
BELLOWS PUMP

Michael L. Greene, Hillcrest ieight,. Md.. and Joseph R. Keywords: Power, wave; Pump; Sampler, water
Jadamec, Woodbridge, Va.. asugnors to The United States
of America as reprented hy theSeeretary of the %avy U.S. Cl. X.R. .17-330; 417-473

Filed Oct. 24, 1969. Ser. No. 869,127

Int. CL FO4b 17/00. 35100, 43100
U.S. Cl. 417-330 5 Claims

This invention relates to a bellows-type pump connected to
a cable and lowered into surrounding %aters for operaton as
the cable is moved up and down due to wave action or
mechanically. A prate secured relative to the bellows is con.
strained against movement by the water thereby compressing
and releasing the bellows from compression to provide
pumping action.

3.598.729
METHOD OF REMOVING OIL SLICKS FROM

WATER SURFACES
Heinz Blaumann. 3 Zuckerfabriksirase, Keywords: Pollutant absorptionFrankenthal. Pli. Germany

No Drawing. Continuation-in-part of application Ser. No. U.S. Cl. X.R. 210-DIC 21
6' 8,214. Oct. 26. 1967. This application Nov. 13, 1969,
Set. No. 876.S79 ,
Claims priority, applicatin Germany, Oct. 28, 1966,

C 40,551
Int. Cl. Bild 15/00

U.S. Cl. 210-40 4 Claims

When a piece of fully cured urea formaldehyde resin
foam is dipped into an oil slick floating on water, only
the oil slick is absorbed into the piece of foam. Entry
of the water is blocked by the narrow capillaries in the cell No Figure
walls which connect most of the otherwise sealed air
cells in the foam to each other and to the atmosphere.
They permit absorption of liquids of low surface tension.
but not of liquids having a surface tension as high as that
of ordinary water or of sea water which essentially con-
sists of water. Urea formaldehyde resin is much les cost-
ly than the corresponding resins prepared from melamine
and phenol whose foams have a similar structure and are
similarly effective.
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3,599,090
APPARATUS FOR DETECTING AND MEASURING

CREVICE CORROSION
Vincent F. Fiupatrick" Russell B. Richman, and James R. Keywords: Corrosion measurement

Divine, all of Richland, Wash.. assignors to The United
States of America as represented by the Secretary of the In- U.S. rC. X.R. 23-253C; 204-195: 324-65CR;
tenor 381Filed June 30. 1969, Ser. %o. 837.816 338-13

Int. Cl. GOIn 2 ,
1.S. CI. 324-71 C 7 Claims

Crevice corrosion may he detected and measured by use of
a probe device which discriminates between crevice corro-
,ion and other corrosion phenomena. A metallic test
specimen is structurally associated with an electrically non-
conductive member to form an extended crevice region of
predetermined width between the test specimen and the non-
conductive member. Crevice corrosion, after exposure of the
probe to a corrosive environment, is determined by measur-
ing the electrical resistance of the test specimen reiauve to a J7 5- "
shielded reference electrode.

AUGUST 17, 1971

3.599.354
APPARATUS FOR REMOVING WEEDS FROM SOIL

UNDER WATER
Winston C. Lanso. 1117 Minnesota Ave.. Detroit Lakes. Keywords: Water plant removal

Minn.
Filed Oct. 1, 1968, Ser. No. 768,866 U.S. C. X.R. 56-8

Int. CL E02f 5/28
U.S. Cl. 37-78 1 Claim

An apparatus for removing weed growth from soil under -
water through the use of hydrojet action. The apparatus em-
ploys a jet tube assembly with spaced jets along the extent of " a 5
the same which provides a sweeping action to remove soil
from around the roots of weeds for the purpose of removing
weeds form the bottom It employs a floatable ilatform to '"

which the jet assembly is attached with the jet assembly being -*

pivoted on the platform which mounts a motor-driven jet as-
sembly being pivoted on the platform and forcing it through - 25- .. .

the jet assembly under high pressures. The jet assembly is ad- -,s -4.s" - _

JUscable relative to the soil surface to insure proper cleaning 4 *,*W~ ~ i -

operation.

3,599383
PILE-AND-CONCRETE CONNECTOR

Roert Fred Mora, 1625 Third Ave., Pkayuni, Miss, and Keywords: Pile, concrete; Pile, structure
Avi Edward M es, 916 Bosch Blvd., WavelandHiss connection; Pile, wood

Filed July 22, 1969, Se-. No. 843.516
[it. CL E04b 141. 1/30. 5116

U.S. CL32-25 lSaaim U.S. Cl. X.R. 52-263; 52-281; 52-301;
52-712

A device anchoring a concrete slab to the top of a wooden
or concrete pile, preventing the concrete, when subjected to
uplift, from teasing away from the pile. A notch on each side
of the pile has a surface inclined upward and outward from
the pile's ais and supporting concrete-anchoring means.
This inclined surface resists uplifting force on the slab. One
type of anchoring device comprises a rod extending this the
pile. inclined to a plane contaning its axs. and ending above
it in a concrete-anchoring hook. Another type comprises an
angle iron, fied in the notch, and extending laterally beyond
the sides of the pile. To this angle a hooked concrete-anchor-
ing rod (or pair of rods) optionally may be fixed . -.-------

81

7-



3599,434
DEVICE FOR CONFINING OIL RELEASED BY

LEAKAGE DURING OFFSHORE OIL DRILLLNG
OPERATIONS

LoutisMiasud. 61-1S 43rd Ave.. Woodside. L.L.. N.Y. Keywords: Pollutant, surface barrier
Filed June 3, 1969, Ser. No. 829,865lnt. CL. E02h 17/00. 15/04

U.S. Cl. 61-46 9Claims U.S. C.. X.R. 61-1; 61-5

A floatable tube and skirt assembly encircling an offshore
oil drilling rig for collecting oil released by leakage during +
the drilling operation, and movable between an operative oil.
confining position and an inoperative position in noninterfer-
ing relation to the drilling shaft. The tube is connected to the
rig structure by telescopically extensible arms. there being
(in one embodiment) a pluralitv of floatable lift canisters
connected to said arms and tube. each canister having per.
forated walls and an inner inflatable bag, an air pump on the
rig being connected to said canisters and said tube When dl
the canister bam and the tube are deflated, thev will sink
an inoperative vcsition. pivotally ,uwded inwardly to -t .
position byi said telescopic arms, sai d arms also serving 7o -guide the tube itto its operatv :oattng oito A
drawstring arrangement contracts the skirt into comtaci nieen I zf'orm against the tube, in noninterfenng relation to the __. _ .::
drilling shaft.

3.599,590
FLOATING OUL-RECOVERY SUMP

Jew Dominguez Rego. 600 Broad St.. Newark, NJ. Keywo rds: Offshore storage tank, emergent;
File June 10. f969. Ser. No. 831,959 Pollutant, submerged barrier;

lit. Cl. 1163b 35/00 Pollutant, surface barrier
U.S. C. 1l4-0.5 3 Clms

A floating vessel comprising a hull having an upper end
lying above the surface of a body of water and an open lower
end lying below the water surface to admit and accumulate

upward flowing oil or gas from an underwater well. '"

' 
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AUGUST 24, 1971

3.600.832
PIVOTED CUTTER AND CONTROL FOR HYDRAULIC

DREDGE
Thomas J. Smith. deceased. late of Straford. Conn. (by Janes Keywords: Dredge, cutterhoad; Dredge intake;

E. Smith. adistratr. ISOO Elm St.. Stratford, Conn.. Dredge ladder control06497)
Filed Jan. 20, 1970. Ser. No. 4.334

Int. CLE0213/92 U.S. Cl. X.R. 37-71
U.S. CL 37-S8 12 Claims

On the outboard end of a h.ydraullc dredge ladder there is
an axially extending stub shaft mounted in spaced-apart
beannes. Attached to tte outet end of the ladder is a circular
bearing member that extends transversely to and coaxial
about the stub shaft- A cutter member formed of heavy sheet a ,,
metal material in a circular arc a little greater than a semicir-
c!e !s welded at its ends to a circular channel iron ring that is
received over the circular bearing member for pivotal move-°°.
mert thereon. The inner midportion of the semicircularlike a
cutter head has a bearinj member affixed thereto that is .
received over the protruding end or the stub shait. A triangu- . * -r
iarinke bracket is received over the stub shaft towards its rear
end and is welded thereto. The base of the triangularlike
bracket is up and above the stub shaft and has a pivotal
mounting at each end that carries a zacive. Below each eno,.
of the bracket there is a cutaway portion that forms stop por-
tions which strike against stops on the side I-beams of the , ,
boom positioned therebelow ,o limit the tilt of the shaft and
the cutter. The usual hauling wire ropes lead from a hauling
drum through their respective sheaves to respective anchor
postion out beyond the side of the boom. By slackening on
one rope and hauling on the other with the cutter in the
earth. its edges cut into the earth and it tilts so as to loosen
the earth that is then sucked up by the mouth of the suction
tube.

3.600896
MARINE FENDER ASSEMBLY

Tamotu Tateisi: Akiba Mori: Take. Takagi; Masamori Keywords: Pier fender
Oimo. and Keuasiake Harm, all of Yokohama. Japan. as.
signors to Bridgstoae Tire Company Limited. Tokyo. U C1. 1.R. 114-219; 267-140
Japan

Filed O". 27. 1969, Ser. No. 869,514
Claims priority, application Japan. OCL 29. 1968. 7S.J23/68Int.Cl.EO2bJ!22 ?.Y

UJS. CL 61-48 C 9 Claims • 5

A marine fender assembly for protecting a wall from im-
pact. including a frontal plate spaced from the wall and one I . 2
or more fender bodies disposed between the frontal plate and -
the wall. The fender body is made of elastomer and com- S -lid
priSes a hollow cylindrical portion and a pair of flanges which
are integrally formed with the cylindrical portion at opposite
ends thereof. One of the flanges of the fender body is secured -2
to the wall in such manner that the axis of the fender body
extends at right angles to the wall. The frontal plate is , 1D
secured to the other one of the flanges of the fender body. ;
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3.601.052
LNDERh ATER CHARGE LAUNCHER

John C. Moliere. San Marino. Calif.. assignor to %estern Keywords: Seismic explosive acoustic
Geophysical Company of America, Houston. Tex. transmitter

Filed June 12. 1969. Set. %o. 832.727
lot. Cl. i"42d 3106

U.S.CI. 102-22 4Claims U.S. C1. X.R. 181-.5X

This invention relates to an underwater charge launcher
for consecutively firing percussion-initiated. explostvei
operated charges under a body of %vater to generate therein
seismic waes useful in seismic prospecing operations
launcher inciudes a casing aoapted to receive water.
propelled charges and a percussion mentoer which while ar.
resting the motion of the charge also percussion initiates the
blasting cap of the charge. A lateral vindow for e~wcting the
percussion-initiated charges from the casing, and at least one
cavity in the casing opposite the iindow to develop a rela-
tively hieh-pressure zone for facilitating the ejection of the
charge 'Orougn the "vindow

3.601.217
AIR-OPERATED SEISMIC GAS EXPLODERS

Ben B. Thigpen, and Carl H. Sawh, both of Houston. Tex., as- Keywords: Seismic explosive acoustic
signors to Wesrern Geophysical Company of America. transi:itteT
Houston. Tex.

Filed May 16. 1969. Set. No. 82S..317
int. CL ,IOk 11/00

U.S. CL ISl-.5 7 Claims

This invenuon relates to marine seismic gas exploders and =*
ao methods for operating them. A seismic gas exploder stypi..... f , =. Dcallv ncludes a housing having an expansible combustion

chamber to which is periodically supplied a charge of a com. 5... . .4 4

bustible gas mixture. The charge is detonated and the spent E ."4
gases are preferably exhausted by a vacuum-operated ex- \ " ''

haust system, The combustible gas mtxture in accordance a-

with this invention generally includes oxygen. a fuel gas, and ?r
an inert gas or preferably a fuel gas. oxygen and air. The par-
tial air pressure is selected to allow the oxygen to completely
burn -he fuel gas and the nitrogen portion of the air ts ,4%
selected to obtain a prefinng pressure equal to or less than -
the ambient pressure of the water
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AUGUST 31, 1971

3.601.999
METHODS OF GROLTING OFFSHORE STRUCTURES

Horace W. Olsen. 2038 North Blvd.. Houston, Tex., and Max Keywords: Grouring; Offshore construcron;
Bassett. P.O.Box 808 South. South Houston. Tex. File, structure connection

Filed Sept. 18. 1969, Ser. No. 858.951
Int. Cl. E02b 17100. E02d 5/24 U.S. C1. 1.1. 61-54

U.S. Cl. 61-46 1 Claim
See: Be. 28,232

Compressed air is introduced into an annular space exist-
ing between the jacket and piling in the legs of an offshore
structure. so that water is expelled from the annular space . •
through the lower end of the jacket and grouting material is
then introduced into the annular space. The introduction of
compressed air and grouting material is effected from above
the waterline, thus avoiding the necessity of performing the
grouting operation bN divers at the sea bed

3.602.000
REINFORCED STEEL PIPE PILING STRUCTURE

Homayoun Joe Meheen. Boix5 I Rte. 3, Golden. Colo. Keywords: Offshore construction; Offshore
Coetinuation-in-part of application Set. No. 712.187, Mar. platform, leg; Pile, concretet
I1. 198. now Patent No. 3.403.707. dated July 16. 1969. Pile, steel; Structure repair

This application Sept. 19. 1969. Ser. No. 359.403
laL CL EO2d 5140.J/58. El4c 3134

U.S. CL61-46 lOClaims U.S. Cl. X.R. 52-223; 61-53; 61-53.52;
61-56

Reinforcement for steel pipe piles and piling structure such
as that supporting an offshore oil platform. which has deteri-
orated and lost its strength. The pile is reinforced in situ by
cutting an access opening into its interior, or cutting such an
access opening through the pile to communicate with the in-
tenior of a steel bracing pipe in the structure, and introducing
a partally prestressed and partially reinforced concrete
column inside the steel shell.
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3.602.11
PAVING BLOCKS

Vermin Laguardis Clemente. Pablo Garnica. S. Torrelavega. Keywords: Concrete block; Low-cost shore
Santander. Spain protection; Revetment

Filed June 9. 1969. Ser. No. 831.5r1
Ing. CL. E01e 500

U.S. CL 94-13 2 Claims

Paving blocks for the formation of paving 'iv which it is / ,/ ***'** * 
t

aooaded cracx produ%;ev b. flexing. or exp.-L;. on/ and con- 2
traction ot continuous pavings or large pavii:g flags. and
repair and replacement is readily and easily done. These
blocks are prefabricated in concrete. ceramic, plastic or -4J

other maicrials. upper part of which preent.s a prismalti
shape witn a regular polgonal section. preferablN hexagonal.
jnd with ite lower ,art provided with curved surface uepres.
sions and protrusions that determine and allow at the same
time for their linkage and articulation. .

3.602,182
TUMBLE BARGE

,Albert B. Cidy. jr.. Houston, Tex.. sad Thomas R. Htncey. Keywords: Hopper barge
Jr.. Z707 7th SL. Galveston. Tex.

Division of Ser. No. 709.40. Feb. 29.1968. o. 3 U . X.R. 114-38
Filed Aug. 20.1969. Ser. Na. 864.49

Ina. Cl. B63b '3,02. 35130
U.S. CI. 114--19 3 Claims

The tumble barge takes load and is towed, unmanned. to
dump site Ballast tanks on bow and stern also serve aa cons-
pressed air reservoirs to supply operational air. upoh actua-
tion of barge apparatus, as by remote control, to open flood - I
valves on one side ( port I and to open scupper valves on such

side. Vessel normal metacenter and floodable space relation-
ship is such that list increases with flooding until vessel cap-
sizes almost 180* completely to dump hold contents. The bal-
last arrangement is designed to build up 3 righting moment ini
clock direction counter to.:Jock direction of capsizing. thus
to right the barge. Apparatus may be actuated by remote
control to admit compressed air to open and close flood , l 48

valves and scupper valves.

3.602-199
OIL OR GAS POLLUTION CONTROL APPARATUS AND

METHOD
Joseph D. Mealc. 7311 Vista Del Mar. Plays Del Rey, Calg. Keyords: Pollutant burning; Pollutant

Filed May 12. 19M7.Ser. No. 36. 73 collection
Inl. CL A62c J1O0. 921b 7112. J5l00

U.S. CL I166-.S 20Clais U.S. Cl. .X. 165-47; 431-2; 431-328

A method which is particularly sutable to prevent oil poi-
lutmon of water in tse vicinity of an offshore drilling opera."

8  
y -Y

tion. Apparatus is provided for use on a ruptured oil and/or
natural gas pipe where fluid is issuing under pressure from -
the pipe. A heat dimpatng screen is disposed in the path of
the fluid and raised to a predetermined position. The flui is
then intentionally ignited (thus preventing pollution). the
heat dissipating effect of the screen confining the flane to a
region above the screen, spaced from the open end of the
well pipe. A thermal radiation shield can be provided as well
as water coolant members for the screen and shield.
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3.602.320
DEEP SEA PILE SETTING ANID CORING N ESSEL

Grorge C. Howard. Tulsa. Okla.. assignor to Amoco Produc- Keywords: Embedment anchor; Sampler,
tion Compan'. Tulsa. Okla. seabed-drilled core

Filed Oct. 16, 1968. Set. No. sad.9e4
Int. Cl. E-1lb 1.1/0

U.S. Cl. 175-8 II Claims U.S. C1. X.R. 175-58

This invention relates to an underwater, manned vessel
useful for drilling in piles, setting anchors and taking samples
of the bottom of a body of water. A conventional submarine - "
vessel is modified to have a vertical passage therethrough --
The passage contains a rotary table for rotating an anchor
pile which extends through the vertical opening Means are
provided to circulate sea water down through the pile during -
drilling-in operations. Means are also provided to obtain -,
cores from the sea bottom C

3.602J78
METHOD AND APPARATtS FOR GENERATING

ENHANCED ACOUSTIC WAVES
Law e e 9. Sullvan. Richardson. Tex.. assignor to Teas In- Keyvords: Seismic acoustic transmitter

struments Incorperated. Dailas. Tex. array; Seismic explosive
Filed Apr. 14, 1%9. Ser. No. 815.930 acoustic transmitter; Seismiclet. Cl. G0le 1/00

U.S. Cl. 340-7 R 6 Claims survey method

A plurality klf air guns ire streamed along a marine
traverse. certain of the air guns having different volume
capacities to generate acoustic waves having different
frequency contents and pressure wave characteristics. Car-
cuatry is provided to sequentially fire the air guns such that q
the first high energy oscillataons of all the acoustic waves - -
occur at tbe same time, thereby providing a resultant 77
acoustic signal having an enhanced high energy oscillation.
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SEPTDBER 7, 1971

3.602.925
FLOATING SWIMMING POOL

Kenneth L. Tho-soi, HuUnto Sith. Calli.. assgnor to Keywords: Pier, floating; Small-craft pier
Ye Dock Meeter. Inc.

Fled Aug. 25, 1969. Sn., No. 852.586
Int. CL A47k J,00; .04k

" 3/16, 3/18
U.S. CI. 4-fitl I IClowns

A floating swimming pool for use in a wharf srriture. An
eapanse of decking is supported over a body of water and
defines an enclosed opeing through which the swimming
pool depends into the body of water. The swimming pool in-
clude a basin having a rigid bottom portion and a flexible
wall porton between the bottom portion and the decking. A
water channel extends along the perimeter of the swimming
oool and opens into the pool to define the waterline thereof.

A,4 1f" 40 AA 4

SLCTION OREDGI WAVIMG 1DLESS tIGGVE
,L/GNELD WITH SlUCTION PIPE

Fl481rbedmw Vtimab . Wuom... %s0Arked..a..w tu, a Keywords: Dredge, cutcerhead; Dredge intake
NV lanmubN dhe RVw.SeAg. fteawrdaev

IS. 0.S .Ne~~ilU.S. Cl. X.X. 37-69
101. CL gl t J,92. 3/14

LA CL 37-69 Claiam

A do""n acon drdp ft a auction tube and an usdsle
coantveoe ,,po limng k'sc whose frams i rtpd with het
,ftMe a of ito mlCton V011 along line which i parallel to
the cenenntow 4 Ohe )fk* end of the suction tube. The
enidl mem w No dginS peddiu tieieon t"is an out
Abouit end toIlet to mhartle maeial to tw ination tube.
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3.603,276
FLOTATION DOCKING FACILITY FOR SMALL CRAFT

Gaston A. De Lisle. Encno. Caf.. assignor to Gaston A. De Keywords: Small-craft mooring device;
Lisle, as trustee under a Deciaratiom of Trust dated Slarch Small-craft service structure
5. 1970

Filed July 18, 1969, Ser. No. 843,078
Int. Cl. B63c 1/02; B63b 35/00 U.S. Cl. X.R. 114-0.5

U.S. CL. 114-45 IS Claims

A flotation docking facility for mannecraft stiidable verb.-
cally of suitable bracket means with rise and fall of the tide
and including pontoon-supported cradle means for lifting
small craft clear of the water when the craft is not in use. The
facility includes adjustable buoyancy means compensating ! pa
for the weight of the docking facility and effective to support
the latter submerged at a level intermediate the seabed and
the underside of the hull.

3.603.426
APPARATUS FOR MARINE SEISMOGRAPHIC

PROgiPECIING
William Nedoe . Steven". Scotlsan. asiugnor to Imperial Keywords: Seismic explosive acoustic trans-

CbewnicllndnrimLmieed.Ladmn. gliad mitter; Towed body depth control
Continuase at aplakatim Sep. . 775,028, Now. 12. 1968.

now aladioed. ThisapplieatieFeb. 24. 1970. Ser. No. U.S. CI. X.R. 181-0.5 XC
14.747

Io. C1. GO1v 1104. 1138
U.S. Cl. tat-O.S VM, 13 Cims1

Apparatus for marine seismographic prospecting consists 2 2S

Using this apparatus an explosive charge may be sub-
merged and towed at a constant predetermined depth be-hind the ship. 

Is

17
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3.603504
WAVE OPERATED POWER APPARATUS

JeMarion Casey, Scottsbhoo Ala.. assignor to Dr. A. Carl Keywords: Electrical generator; ?ower,
Collins and Dawson, McGinty and Livingston, Scottsboro. wasve; Pump
Ala.. part intoes to each

Filedeb.L 16,1970. Ser. No. 11.522 rSC X1 29 53 476; 1-3;
Inc. CL FO3b 13112 VS l .. 205;476;4732

U.S. CL 2"0-42 7 Claim 417-521

An elongated U-shaped pipeline has floats pivoted on
transverse axes for rocking thereon in response to wave ac-
tion in waster which the floats are buoyant. Rocking of the 1
floats operates pumps arranged in pressure compounding
relation and the fluid under pressure is delivered to a shore-
based storage tank. The storage tank being sealed allows
build up of a pressure head. The fluid is let out through a
regulator to operate machinery. Spent fluid from the plant is
spilled out into a recovery tank. directly under the motor or
turbine, it is then picked up by the lower leg of the pipeline
and returned to repeat its cycle again. The floats support the
pipeline and can be flooded to sink below the surface to
.r~oid damage by storm waves.

=7=~

3.603.952
SPILL SENSORS

Millard F. Sm=th P.O. Box 295 Saugatnek. Westport. Coon. 7eyvorda t Pollutant aiaureinfst
Fled May 12, 19%9, Ser. No. 823.587

Init.Cl. 441102.G411 1/16. G08b2 1100 u.S. Cl. I.R. 9-8; 250-83.3; 325-116;
U.S. CL 346-224 9 Climhs 340-236

Sensing methods and apparatus for monitorsng the surface
condition of a body of water including floating sensor units
deployed on the water surface employing reflected infrared FLAM faaeo
radiation detectors to sense the presence of floating
hydrocarbons from an oil spill or floating industrial waste. "OLAN

sewage or the like. Telemetry signals report the surface con- G~dlition of the body of water to a central receiver unit.SA
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SEPTLMBER 14, 1971

3.604.258
UNIFORM DESCENT-RATE PROBE

Karl Malersholer. Scottsdale. Ariz.. assignor to Motorola. Keywords: Instrument deployment
Inc.. Franklin Park. II.

Filed Oct. 21. 1969. Ser. No. 868.063
Int. Cl. G01d 1/00

U.S. CI. 73-170 A 9 Claims

As a probe descends into the water under the influence of " " "
gravity, a wire is paid out to carry to a signal indicator infor-
mation concerning the properties of the water, such as the
!emperature ;hereof. at various depths of the water. Means
ire provided to keep the rate of descent of the probe cun-
stant even though the paying out of the wire lessens the -
weight of the probe. These means may take the form o,
variably p.sitionabte spoier ivanes that add te.A and le,'
amounts of resistance of the water to the descent of the ,1

probe therethrough as the probe becomes lighter, or means
to cause more water to flow through the probe as the weight .

'f he or'be beco,'es less.

3.604.387
MEANS FOR LAUNCHING. TOWING AND RECOVERING

AN OCEANO(i URHIC TOWED BODY IN A SEAWAY
evdke E. Hale. F'ort Cretit. Ontario. and Kenneth Gardner. Xeywords: Instrument Joployment; Instrumenr
Mindco. Ontario. both of. Canada. assigners to Fathom retrieval; Tow winch control
Oceanology Irmited. PortTredit. Ontario. Canada

Filed Aug. 4. 1969. Se. No. 847.129
Claim priurity. application Gret Britain. Sept. 3. 1968.

417481/68

US.Int. Cl. B63b 21100 8 Claims.

A cable wound around a winch on a vessel has an acoustic
towed body attached to the free end of the cable which also
passes over a sheave mounted outward of the vessel; a saddle
assembly is pivoted on the sheave, the assembly supporting
the acoustic body and lifting it out of the water for storage;
inward of the winch is a cable-tensioning device which con-.
sists of another sheave carried on a ptvotable arm which is
moved towards and away from the winch by a piston and
cylinder connected to an accumulator which maintains con. . ,..... . .
stant pressure on the arm and thereby moves it in response to
the increase and decrease in the tension of the cable when
the acoustic body is towed.
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3.a044 19
METHOD OF CREATING UNDERWATER THRUSTS TO

DRIVE A MEMBER INTO THE EARTH
Stephen V. Cheiminski. Valley Rd.. RFD 1. ',%est Redding. Ke.words: Embednt anchor; OfEhore con-
Conn. struct'r'; Pile *iri.'or, .pac:

Filed Feb. 14. 1969. Ste. No. 799.449
Int. CLEO2d/06 aU.S. Cl. X.R. 114-206; 175-6US. CI. 73- 3 C~alma

A novel thruster method and apparatus generating a *

sequence of powerful thrusts suitable for driving an anchor, a
pile. or the like into the earth. A novel anchor, anchor plac- - -
ing apparatus and pile driver are described. An acoustic im-
pulse repeater device is located within a reaction barrel to
rapidly upwardly impel water therefrom. In the caat of the
anchor placing apparatus, the reaction of the barrel rams an
anchor and th anchor chain attached to it into sediment -- .
below a body of water. In the pile driver embodiment, the
pile has taken the shape of the reaction barrel into which

, pliced. Varicus cmbodinents .re 2escribed. -.

3.604J22
PILE-DRIVING SYSTEM AND APPARATUS

Samuel Clifford Doughty, Burlngame. Calif., asignor to Keywords: Offshore construction; Pile driver,
Santa Fe Ilntnatiual Corporation, Santa Fe Springs, impact; Pile placement
CaRL

Filed Aug. 30, 1968. Se.. No. 756,685
Int. CL EO2d7100 U.S. C1. X.R. 173-128:175-171

U.S. CL 173-1 3 Claus

A system for driving piles by a succession of blows struck
from above by a hammer element wherein a driving head as-
sembly transfers the blow to the upper end of a hollow elon-
gated pile. The driving head comprises an anvil element to
engage the upper end of a pile and includes an elongated hol-
low case extension portion containing the. reciprocable
hammer element. A cable connected to the hammer element
extends upwardly to an outdoor work platform for hoisting_
and lowering the driving head asaembly. A pulley driven by
hydraulic actuator means provides reciprocating movement
to the hammer element.
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SEPTEMER 20, 1971

3.605.296
A'MPHIBIOUS DITCH EXCAVATOR

Ronald R. Dyart. Oakland. Calif.. assienor to Welland Keywordv: Dredge, cutterhead; Dredge 'ro-
Ent.ineerine Co.. Oakland, Calif. pulsion; Water plant remova!

Filed Sept. 0, 1968. Set. No. 761.271
U.S. Cl .37-61 2 claims US. C1, X.R. 37-66; 37-70; 37-951 115-1

An zmpnbious ehicie for cuntn; material from the
:',m of .. v.i:cr- ii.d d:irrs y cans of a rt'o:,ing
'.hirdri~al drnm h:h i s ludcd s ih proi e,:;r-, _!

t:ne element,., Ihe drum., hih is ournalled ti thc front
of a .,aterticht oud, nienmber. ,in be lo.,.i:ed into con-
tact iith the batuurn of A akcr-fillcd 6aich hen the
bod% member is floating in the ditch. The slurrv pro-
ducej b the rtit.r', .utting action of :he drum i, drag n
into an openinv in the bottom of the body member by '
suton and is pumped out a T-shaped conduit which ex- -
tends transversely beyond both sides of the body mem- - L
her The suction at the bottom of the conduit is pro- - -

duccd by a jet-pump system in which a stream of water
is pumped into the conduit through a jet nozzle near
the opening in the bottom of the body member. This

stream of water flows through a venturi consr-i-tion in
the conduit, draws the slurry into the conduit opening.
and propels it through the T-shaped conduit for dis-
charge beyond the edges of the ditch. A second cylindri-
cal drum is journalled to supporting arms which project
from the rear of the body member. This drum is studded
with projecting traction elements and can be lowered
into contact with the bottom of the ditch and rotated to
propel :he body member along the dizch. The rear drum
can also be turned from side to side for steering pur-
poses. and the entire vehicle can be driven over land,
marsh, or paved roads to reach its destination.

3,605.414
SUBMERGED WELL HEAD PLATFORM
Joseph W. Westmoreland. Jr.. Houston. Tex. Keywords: Seabed foundation; Seabed oil,

(% Texaco, Inc.. P.O. Box 430, Bellaire. Tex. 77401)
Filed Nov. 27. 1968. Ser. No. 779.412 process structure

Int. Cl. E02d 27/52; E21b 15/02
U.S. Cl. 61-46 4 Claims U.S. C1. X.R. 61-69; 166-.5

The invention relates to an offshore platform adapted
to be submerged and positioned on the floor of a body of
water whereby to support an under water well head or
similar equipment a predetermined distance above the .
floor. The platform is particularly adapted for use in a
substratum characterized by an unconsolidated or muddy w " -:'
composition which would ordinarily be inadequate to
stably support the well head as well as drilling casing and =-_- A-
the like. A primary support factor is contributed by a _ _,______

foundation pad connected to, and depending from the
conductor pipe, which pad is supported at the ocean floor
thereby establishing a firm housing for the conductor
pipe.
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3.605.674
UNDERWATER CABLE CONTROLLER

Raymond C. Weese. Houston, Tex., assignor to Keywor s: Seismic streamer -able; Towed
Dresser Industries. Inc. Dallas Tex. body depth control
Filed Sept. 3. 1969. Ser. No. 855.939

Ini. Cl. B63b 211/00
U.S. Cl. 114-235B 9 Claims U.S. Cl. X.R. 81-0.5PCR

The present invention is directed to controllers for use
in connection with cables that are towed beneath a body
of water in order to maintain the cable in a desired posi-
tiont. The controller emplos control planes or vanes ver-
tically disposed on opposite sides of the controller for - -
maintaining posituon i a horizontal plane, and vanea
horizontally disposed on opposite sides to main .in posi- -
tion in a vertical plane. Standard reversible D.C. motors
or D.C. torque motors are used to control the position of -Z . ' 

'

the vanes in response to signals transmitted from the tow-
ing or other vessel. A yoke arrangement allows simulta-
neous operation of each pair of vanes.

3,605,774
MARITIME APPARATUS UTILIZABLE AS A

HYDROCARBON RESERVOIR
Plerre Launey, Versallles, and Tram Dinh Phat, Paris, Keywords: Offshore storage tank, emergent.

France, assignors to Compagnie Industrlelle de Travaux
and Compagnie Francaise des Petroles, both of Paris, U.S. CI. X.R. 61-. 61-1,6: 137-154;
and Institut Francais du Petrole. des Carburants et U,
Lubrifiants. Roeil-Malmason. France 137-565; 137-572

Filed July 20, 1970, Ser. No. 56,289
Claims priority, application France, July 30, 1969,

6,926,062
Int. CL E02b 17/00, 1/00 2 .20

U-S. CL 137-1 12 Claims

A marine installation for storing hydrocarbon liquids
has a reservoir containing the hydrocarbon liquid and
water beneath the hydrocarbon liquid. As the hydrocar-
boo liquid enters the reservoir water is removed. When

.the hydrocarbon liquid is removed water is added to main-
tain sufficient ballast in the installation to keep the in- ;0.c 0

stallation immersed and in place.

SEPTEMBER 21, 1971

3.606,716
TIMBER PILING CONSTRUCTION

David R. Norcross, Washington. D.C., and Hubert T. Keywords: Pile, structure connection;
Dudley, Arlington, Vs., assignors to Timber Engineer-ing coinPile, wood
inl Company, Washington, D.C.

Filed July 31, 1969, Ser. No. 846.510
Int. Cl. E04c 3/34; E02d /54 U.S. C1. X.R. 52-733; 61-53

U. CL 52-301 5 Claims

A timoer piling construction including an upright timber
pile and a concrete ilab supported on the upper end of the
pile. A pair of connector plates are rigidly secured on
opposite iides of the pile. The connector plates are ;n the
shape of an angle with one leg having a plurality of nail
holes for receiving nails driven into the wood pile. The " '.: "
other leg of the connector projects outwardly at the upper t.
end of the pile. Concrete is cast over the connector and
the upper end of the pile to form a unitary structure.
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3,6u7,741
OIL sLiCK REMOAL SYSTEM Keywords: Pollutant absorption; Pollutant

Alfred Sohnius. 2 Elmhurst Road. Baltimore. Md.
Continualion-in-part of appilcation mr. No. aO8,023, Miar. collection; Pollutant, -'ech,ni..al
1?. 069. no% abandoned. This application Feb. 19, 1970. removal

Set. %o. 12.695
Int. Cl. E02blhO04. BOld39104 U.S. Cl. X.R. 210-40; 210-242; 210-484;

U.S. Cf. 210-36 10 Claims 210-504; 210-505

Physical means for removing oil slicks from water ana
other surfaces utilizing chemically treated cellulosic bulk
matra zra is n ricasemerts i tnu.ing The chemicVN
treated material is h',rophocic but estibis an arfinitv o
oil Oil thus gathered~ -an be reclaimed.

SEPTEI'ER 28, 1971

3.608,316
BUOY.AN-T BARRIER AND METHOD FOR

INSTALLING THE SAME
James L- Manuel. Belle Tene, N.Y., asignor to Keywords! Pollutant, surface barrier

Versateek Corporation. Nescouset, N.Y.
Filed Sept. 15. 1969. Ser. No. 37,792 U.S. C1. X.R. 242-55

at. CL E02b 15104
U.. CL 61-IF 20 Claims

A buoyant barrier is provided, as well as a method
for installing the same. which makes it possible to estab-
lish the barrier to confine an oil spill at a remote location
in a relatively short time after the spill has occurred.
The barrier structure can be of flexible sheet material and
is provided in light weight packaged form. ready for Ie-
livery by air, the structure being such that very high rates
of deployment onto the surface of a body of water are
practical. In its packaged form, the barrier structure is ------
completely free of weights. In deployed form, the weight
of the structure is supported by air-inflated buoyancy
chambers, and the structure is stabilized by a chamber -- - ------
or chambers filled with water from the body of water
on which the structure is deployed.

95

-ii..,



AD-ABBO 796 COASTAL EN INEIN& RESEARCH ChR FLOR VA Pg 152
AN ANNOTATED BIBLIOGRAPHY OF PATENTS RELATED TO COASTAL ENUIEL-ETC(UW
NOV 79 RUrAYP N 0 DICKITr A N LYLS

2NCLAASiPIID -g4---AW NL

I hhhllhmUhhhl
illhhIIIIIIh



3.608.320
METHOD AND APPARATUS FOR CONSTRUCT-

NG A CONCRETE WALL STRUCTURE eN OPEN Keywords: Concrete form; Offshore cafsscn;
WATER

Andrew NI. F11k. Palos Verdes Estates. Clift.. assjenor Offshore construction; Pile
to Norse Development Corporation. Rye, N.Y. driver, water jet; Pile-driving

Filed Mar. 13. 1970. Ser. No. 19,296 shoe; Seabed foundation
IeL CL. E02d 5/40

U.S. CL 61-46 13 Claims U.S. C1. X.R. 61-52

A method and apparatus for constructing a wall struc-
ture such as a concrete caisson in open water by Slip-
forming from the top down. To carry out the method a
guide structure is installed along the desired location of
the wall and supported by the guide structure are a series
of yoke members to which are fixed a pair of spaced apart
slipformrt. Hydraulic lowering jacks mounted on top of the
yoke members control vertical jack rods, the lower ends
of which are connected to a base retaining shoe. Pouring ,
and finishing platforms are supported by the guide struc-
ture above and below the slipforms. Ihe retaining shoe
is initially connected to the lower edge of the slip forms
and in constructing a caisson, is located just above the
highwater line. The first pour fills the retaining shoe and
when it has solidified, the jacks lower it evenly below
the slipforms. As pouring and slipfortning continues the
shoe soon enters the water and the weight on the jacks
is reduced by the water displaced. When the retaining
shoe reaches the bottom, water may be applied through
passages formed in the shoe to provide jet outlets along
its inner and outer surfaces. The water jets aid in helping
the shoe to penetrate into the ocean or lake floor to pro-
vide a firm footing for the wall or caisson.

3.608,651
APPARATUS FOR DRIVING ELONGATED ELEMENTS

INTO UNDERWATER GROUNDS Keywords: Embedment anchor; Offshore con.truc-
Roger Tlndy, Bougival, yvellnes, and Andre Cuttels, Meenil

LeRoi. Yveiloes, both ot Framce, assors to Institet Fran. tion; Pile driver, vibratory; Pile

cau du Petrle des Carburaem et Lubrirllai Ruedi Mei. placement; Sampler, seabed-driven
mainsm (Honts de Seine). Frame core

Filed June 26, 199, Se. No. 936,713
Claima priority, aplclation Frone, June 27, 1968, PV U.S. Cl. X.R. 175-171

156985
I1t. CL. E21b 7112

U.S. CL 175-6 4 Claims

An apparatus for driving elongated elements such as piles,
sheet pilings or tubes into the underwater grounds being
operated from a central installation and including a device
for generating directed periodic impulses, which device s A '1,
submerged together with the element. The apparatus further
includes assembly.supporting means comprised by the im-
pulse-generating device and the element to be driven and
being stationary with respect to the water bottom. :
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3,608,727
APPARATUS FOR REMIOVING OIL AND DEBRIS WROM

WATER Keywords: Pollutant absorption; Pollutant
James F. Grutsch. Hammond. And Russell C. Mallitt, Crown debris; Pollutant, mechanical

Point. both of Ind.. assignors to Standard Oil Company,
Chicago, Ill. removal

Filed Niar. 18. 1970. Ser. No. 20.508
Int. Cl. EO2b 15/04 U.S. C1. X.R. 210-350; 210-391, 210-400;

U.S. Cl. 210-242 6 Claims 210-DIG.21

Oil. solid particles such is biological slime and floating , -
debris etc. are removed from water by an apparatus including
endless chain m.ans made up of a series of interconnected
foraminous chambers holding a regenerable porous filter .

material such as polyurethane. Preferably the filter material \ ''
has an outer large pore section and an inner small pore sec- -
tion. A plurality of buckets are attached to the chain means,
and as the chain means moves through a closed loop path, ____.______-__._-_-. ___

these buckets catch debris and dump it into a holding bin.- --- -_--
Sixv.Jancously. the ,st material alisrbs surface and ul-
surtace oil and the like from water traeling through the fiter -

material. The filter material is regenerated by squeezing the -
filter material to release the oil.

3.608,728
OIL SKIMMER

Leslie E. Trimble, 1341 West Vista Way, Vista, Calif. Keywords: Pollutant, mechanical removal
Filed Oct. IS, 1969. Ser. No. 866,561

Int. Cl. EO2b 15/04

US. Cl. 210-242 7 Claims U.S. Cl. X.g. 210-354

A skimmer for removing oil from the surface of water
which includes a cylindrical float mounted to a frame so that
the float may rotate with its axis parallel to the surface of the
water, a second float connected to the other through the
frame with paddles that cause the second float to rotate and
actuate a bellcrank and connecting rod system to rotate the i
cylindrical float. A scraper contacts the upper surface of the n
cylindrical float to remove oil collected on the surface of the
float and allows it to drain down the trough in the scraper
into a drainpipe that will flow the oil into a reservoir for
storage. In operation, a push-bar frame is attached to the
second float having paddle vanes and the entire apparatus
would be pushed by a boat, thereby using the motion through
the water to actuate the paddle wheel to rotate the oil
skimmer float to pick up oil from the surface.
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OCTOBER 5, 1971

3.610.037
SEA WATER CESIUM SAMPLER

Michael L Greene. Hillcrest Heights, Md., and Joseph Keywords: Sampler, water
Richard Jadamec. Woodbridge, Va., assignors to the
United States of America as represented by the Scre3
tary of theNavy U.S. C1. X.R. 73-425.4

Filed Mar. 26. 1970, Setr. No. 22,943
Int. a. G01l 1/10

U-S. CL 73-170 A 3 Claim

A water sampling device having a rectangular frame
to which is attached on the top and bottom thereof a pair
of centrally apertured parallel plates. A shuttle is slideably
mounted between the centaly apertured plates within
the frame and biased toward one end thereof by an elastic
band attached to one end of the shuttle. The shuttle is
restrained from movement by a pair of lanyards attached
to the other end thereof, one of which connects to a first
latch and the other of which connects to a second latch.
The first lanyard holds the shuttle out of alignment with
the apertures in the parallel plates but may be released
from the latch by a messenger sliding down the cable to
which the frame is attached. The shuttle is then free to
move nnder the "n!'.cce of the elastic band until :t is v
stopped by the second lanyard in alignment with the aper- --

tures in the parallel plates and thus is fully exposed to
contact with the sea water. A second messenger having a
tubular portion is later dropped down the wire to tele-
scope with the first messenger and open the second latch
which releases the second lanyard and allows the shuttle to
be moved by the elastic band out of alignment with the
apertures in the parallel plates. The shuttle is again iso-
lated from contact with the sea water and secure from
contamination by the water column through which the
device is hoisted back aboard the surface vessel.

3,610,038
WAVE METER

Robert D. Joy and Rusell F. Colton, Cedar RapidS. Keywords: Buoy, iustrumented; Wave
Iowa, augiuors to J-Tee Asodate, Incorporated, measurement
Cedar Rapids, Iowa

Filed June 30, 1970, Set. No. 51,222
Int. CL B63b 21152 U.S. Cl. X.R. 9-8R

U.S. CL 73-170 A 16 Claims
A wave meter comprises a surface float, an inter-con-

necting cable that is elastic along a portion of its length
and a reference plate. The inter-connecting cable connects
the surface float to the reference plate which is sus-
pended below the surface deep enough so that it is im-
mune to water paticle motion caused by surface waves.
The reference plate operates on an umbrella principle
whereby it expands at its deep location to create a rela-
tively large virtual mass. Inside of the surface float, the
inter-connecting cable is attached to a strain gage. The
strain gage modifies a DC voltage which is converted into
a frequency variable signal that is then transmitted to a
remote receiver by a transmitter located inside of the sur- I
face float, via an antenna located on top of the surface
float.
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3,610.039
DUCTED WAVE METER

Jack Althouse, Escondido. Duane E. Maddux. Santee, Keyvords: Wave measurement
and Noel B. Plutchak. San Diego, Calif.. assignor to
The Bendix Corporation

Fided Apr. 28. 1969. Ser. No. 819,866 U.S. Cl. X.R. 73-231; 324-168; 340-263
Jnt. CL G01w 1/00; G0Sb 21/00: GOld 3/44

U.S CL 73-189 7 Claims

A meter for measuring wave characteristics is disclosed
in which a pair of orthogonally positioned sensors are
carried in the water on a pivotable shaft, each meter in-
cluding an impeller contained in a shroud which prevents
its responding to wave motion components other than
those substantially parallel to its axis. Typically these
meters are positioned to sense horizontal and vertical com- -

ponents of wave motion, and each produces an electrical
pulse output whose frequency and pulse timing relation-
ship varies with the velocity and direction, respectively, of
the flow past the impeller. The pulse outputs are connected
to amplification and gating circuits and time constant cir-
cuits producing an output which may consist of a series
of pulses whose polarity and frequency are directly pro-
portional to the direction and velocity of the impeller rota-
tion, or which may be a substantially uniform direct cur-
rent voltage whose polarity varies with direction of flow

and whose magnitude is proportional to the average veloc.
ity of flow through the impeller integrated over a signifi-
cant period, depending upon whether short term instan-
taneous peak values are desired, or longer term average
values. The output signal may be utilized by any of a
number of output devices such as a strip chart, a digital
counter. etc.

3,610.357
SEISMIC SOUND SOURCE

William J. Neal. Manvel; Josph H. Roamnbeum, Houstn. Keyords: Seismic explosive acoustic crans-
asn Thomas F. Vising, Houston. all of Tea., assignors to mitter
Sbel Oil Company, New York, N.Y.

Filed June 16. 1969.Ser. No. 833.571
IaL.CLGIOk 11/0 U.S. CI. X.R. 181-05 NC

U.S. CL 181-0.5 3 Clasm

A seismic source for use in water-covered areas wherein an ,t- , I , "
explosive gs mixture is detonated within a closed chamber
having a flexible wall. The gas is contained within a volume
formed between a rigid impermeable inner wall and a flexible
impermeable outer wall. The products of the detonation are .-

exhausted first to the atmosphere and then into an evacuated ,.
chamber before the hydrostatic pressure has completed the
inward flexing of the flexible outer wall.
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3.610.366
SYSTEM FOR MARINE SEISMIC EXPLORATION

Seymour Goldberg. Lexington. Mass.. assignor to EG&G. Keywords: Seismic explosive acoustic trans-
Inc.. Bedford, Mass.

Filed Apr. 4. 1969, Ser. No. 813.615 mitter; Seismic implosive acoustic
Int. CL GO1v 1/00 transmitterU.S. CL 181-O0. 27 Claim U.S. Cl. X.R. 116-137; 340-7; 340-8; 340-17

A system of marine seismic esploration is provided utiliz-
ing the force exerted by the ambient pressure of the water to
accelerate a piston inwardly toward the closed end of a par-
tially evacuated cylinder. foilowed by the controlled rebound
of the piston due to the compression of the gas contained in
the cylinder, to produce acoustic pulses.

-T

OCTOBER 12, 1971

3,611,595
SUCTION DREDGER AND METHOD OF

SUCTION DREDGING
Jan do Koving, Amsterdam, Netheirlands. asignor to Keywords: Dredge, suction; Dredge intake

N.V. Ingetleursbureau voor Systeme, en Octroolen
Spanstal. Rotterdam, Netherlands
Codnu-don-io-part of aplication Se. No. 524,934, U.S. Cl. X.R. 37-195; 137-4; 137-92; 302-1.5;

Feb. 3, 1966. IVs applcatdon Aug. 8, 1969, Sec. 302-58
No. 866,050

Claims priority, appllcation Netherlands, Feb. 4, 1965,
6501404

Im. CL E02f 3/92
U.S. CL 37-58 11 Clahns

Method and apparatus for suction dredging particulate
matenal such as sand. A suction pipe is inserted into a- 
body of sand below the bottom of a body of water to I-- - L
withdraw a water-sand suspension having a desired con-
centration of sand in such suspension. At the lower end of Z-
the pipe, the sand is drawn in at very high concentration - -
and at some level above this point water is separately in-
troduced and the desired concentration is obtained by
adjusting the level at which the water is introduced. The
concentntion of the resulting suspension is measured to
enable the level of water introduction to be adjusted
properly.
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3,611.727
WAVE-FORMING STRUCTURE

Robert R. lilandford. 1809 Paul Spring Road, Keywords: Breakwater, steel frame
Alexandria. Va. 22307

Filed Feb. 26, 1970. Ser. No. 14,291
lt. CI. E02b 3/02 U.S. Cl. X.R. 61-5

U.S. CL 61-1 10 Claims

Am artificial structure is provided offshore to provide
an artificial sea-bottom surface of suitable shape to form ". : .
waves thereon of a desired type from arriving deep-ocemn
waves for surfers and swimmers disposed on or above the
artificial sea-bottom surface. " .

3.611.728
STRUCTURE FOR CONT77JNG AND STORING

FLOATING LIQUID PRODUCTS
Gustsaf Van't Hof. 10021 Lesterford Ave, Keywords: Pollutant, surface barrier

Downey, Calif. 90240
Filed June 2, 1969, Set. No. 829,303

Int. Cl. E02b 15/04
U.S. CI. 61-1 F 7 Claims 0,_ _ ....

A flexible enclosure formed from a plurality of buoyant -. _
vertical members joined side-by-.ide in a substantially
liquid-tight rela:ic7ship for containing and storing a liquid- -- - ... ------ ... 1
which floats upon the surface of another lquid.

3,611.732
METHOD FOR STABILIZING SILT

Michael M. Epstein, 2885 Scottwood Road, Keywords: Seabed soil treatment
Columbus. Ohio 43209

No Drawing. Filed July 30, 1969, Ser. No. 846,243
Int. CL. C09k 3/08; E02d 3112

U.S. CL 61-36 9 Claim

This invention is a method for stabilizing silt in the
bottom of a body of water, particularly the oceans, which
consists of depositing a gel of a water-soluble polymer, No Figure
preferably as a coating or blanket, onto the surface of the
silt while simultaneously rendering the gel water insolu-
ble as with an insolubilizinj and gelling agent.

3,611,734
FOUNDATION ANCHOR FOR FLOATING

MARINE PLATFORM
George E. Mot, Metairie, La., assignor to Keywords: Offshore platform anchor; Offuore

Texaco Inc., New York. N.Y. platform, floating
Filed Feb. 17, 1970, Ser. No. 11,998let. CL B63b 35/44

U. CL 61-46.5 12 Cl-m U.S. Cl. X.R. 114-51; 114-206

The invention relates to a separable component founda-
tion anchor adapted for positioning an offshore floating
platform or other floatable vessel at a desired deep water
well drilling site. The anchor includes a relatively heavy
pilot member and a submergible casing or ballast sec-
tion. The anchor further includes means to engage the ,I
lower end of the offshore platform to minimize move- V' f"
ment of the latter at the water's surface. The ballast
section cooperates with the pilot member, functioning
sequentially as a transport means to the offshore site,
and after being ballasted and submerged supplements the
weighted pilot section. Said ballast section further may
hold a quantity of fluids used in an oil drilling or produc-
ing operation such as drilling mud, crude oil and the like
whereby to minimize the need for additional platform
space to store such materials.
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3.611.975
PARAVANE DEVICE

Clifford Logan Ashbrook, 5077 Cheena. Houston. Te. Keywords: Depth pressure rieasurement;
Filed Aug. IS. 1969. Ser. No. 850.555 Seismic streamer cable; Towed

lot. Cl. B63b 2//-6, 17,00 body depth control
ULS. Cl. 114-235 B 8 claims

A paravane for maintaining a seismic cable being towed U.S. Cl. X.R. 340-7
through the water at a preOeterminea distance aoove toe
water floor The para~are includes a cylindrical bod% charac- -----

tenzed by diametrcally opposed wing members actuated b%
an air pressurized piston which moves the wing members into .
an ascending or descending position. Predetermined operat.
ing depths of the paravane is accomplished br resosting spring
meana acting in oppoition to movement of the presburized
piston. The diving devth of the device may be raried by ad-
justment of te resisung means and air presaure so as to ac-
complish uniform depth control of all the paravanes which
are connected to the seismic cable.

3.611.976
LOW-DRAG FAIRING CONFIGURATION FOR

FLEXIBLE TOWING CABLES
Ne-ide E. Hale. Port Credit, Ontario. and Kenneth Gardner. Keywords: Towing cable

Mimico. Ontario. both of Canada. asignors to Fathom
Oceanology Limited. Port Credit. Ontario, Canada

Filed Nov. 12. 1969. Ser. No. 875.864 .
Claims priority, application Great Britain. Nov. 23. 1908.

54708,68. ', , .':".,, . -

lot. Cl. B63b 2 1/00
U.S. Cl. 1]4-23 V 7 claims . - .

A caole fairing las a flexible hoilow nose and a rigid ta"
the fainng is in short sections with each adjacent pair con-
nected by flexible pivotal links. . v---

3.612.188
NOISELESS PILE DRIVER

Takesinakue Ono. Tokyo. Japan. assigner to North Engineer- Keywords: Pile driver, impact
ang Co., Ltd.

Filed July 10. 1970. Ser. No. 3'7 U.S. Cl. X.R. 173-116; 173-131; 173-139
1itL CL E02d 7/00

U-& CL 173-122 7 Claims

A pile-drivin; apparatus in which the inertia of a
reciprocated weight producea a force impulse at one end of
each stroke which is applied to the head of a pile via an in.
pact-enforcing mechanismt which include resilient cannt
stch as a cushion of air or oil. thereby drving the pile in a
relatively quiet manner without the noise of hammer impacts. '- i
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3,612,277
METHOD OF RECOVERING OIL FROM AN OIL SLICK

Merle H. Van Staveirs Wylie T. joesat Howard F. Cossel, Keywords: Pollutant, mechanical removal
aid Wendall J. Clark. adl at Richsmond. Va., sipars to
Texaco Inc.. New York, N.Y.

Filed June I, 1970. Ser. No. 46.057 U.S. CI. X.R. 210-179; 210-242; 210-323
Int. CL1 BOld 17102

US. CL 210-83 2 claims

A rotatable drum type of oil skimmer which is continually
rotated to pick up a film of oil and water on the surface of -
the drum, having a supplemental or transfer drum located
substantially above the oil slick and well out of contact
therewith, so as to come into contact with film on the pickup
drum and receive a portion of the film, product oil being
recovered from both drums.

3,612,280
OIL-SKIMMING APPARATUS

Hugh J. Fltgerald. Austin, and Ernest H. Koept. Dallas. both Keywords; Pollutant collection; Pollutant
of Tea.. asigaors to Ocean Pollution Control. Inc.. Dallas. removal watercraft; Pollutant,
Tex. suction removal; Pollutant,

Fild Jan. 21, 1970. Ser'. No. 4.602.suaebrir

lut. CL. BOld 21118 surface barrier

US. CL 210- 242 9 Claims

A pair of wing asaemblies attached to opposite sides of the
hull of a marine vessel, each including a cover with tension-
ing means engaging its outer end to keep it extended out-
wardly, means to support its leading edge above the water to
allow oily material at the surface to pass beneath it. an an-
gled skirt portion at its trailing edge to funnel the oily materi.
al inwardly toward the vessel. conduits at the hull of the yes.
set to remove the oil, and lines engaging the outer ends of the 3 *
wing members for hauling them inwardly to clear lateral ob-
structions.
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3.613.071
SIMULTANEOUS DUAL SEISMIC SPREAD

CONFIGURATION FOR DETERMINING DATA
PROCESSING OF EXTENSIVE SEISMIC DATA

Roy G. Quay, San Antonio. Tex, assignor to Petty Geophysi. Keyvords: Seismic hydrophone array; Seismic
cal EnLginering Company. Sam AntoniO. TeL streamer cable; Seismic survey

Filed Dec. 24.1969. Ser. No. 888,044 method
lot. CL GOlv 21)6

US. CL340-7 13Claims U.S. Cl. X.R. 340-15.5 MC

Signals from the same seismic source are simultaneously
recorded from two groups of eismc detector arrays. The
two groups have detector arrays and array intervals unique to
each group. The group closest to the seismic source accentu-
ates shallow reflections and is characterized by: (1) closely
spaced detectors in each array forming short arrays with
short distances between array centers. (2) nearness to the w....

source. (3) usually sampled and filtered to resolve high- _,____..

frequency data. and (4) a low order of multiple coverage. * " ''
The group more remote from the seismnic source enhances i ' '..

the deeper reflections and is characterized by ( I ) long ar-
rays with long distances between array centers. (2) a location 5 ,
a mile or two from the source. (3) sampling and filtering to , , .
resolve low-frequency data, and (4) a high order of multiple -. -
coverage. A factor. i.e.. number of detector arrays times the ' - ... ,, S.

spacing between array centers divided by the multiplicity of , ,
coverage. for one group must be equal to the corresponding mso- i..
factor for the other group, although the multiplicities of .
coverage of the two groups are very different. The near
group data determines the processing techniques and cor.
rections for the mass of data from the far group.

OCTOBER 19, 1971

3,613.376
FENCE FOR ENCLOSING IMPULRTIES

FLOATING ON WATER
Be Midby, Kaprfolvagen 31, Kungsbacka, Sweden Keywords: Pollutant, surface barrier

Filed May 12, 1969, Ser. No. 823,604
Int. CL EO2b 15/04

U. .C61-1 6 Cllma

A fence for enclosing impurities floating on water, hav-
ing an elongated two layer piece of material with spaced 5..M045" 

-
i " * - i - . S.

apart pockets provided by connections to the two layers
of material which pockets have openings facing one
!omgisudinal edge of the material and floiats and weights
in said pockets capable of keeping the fence floating in
water with the sides of the fence substantially vertical
and the longitudinal edges of the fence ssbstantjlly
parallel with the surface of the water. - , -l
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3.613.377
MULTICHAMBER FLOATING BARRIER

Ramon Earl Zaugg, 14223 Georgia Ave.. Apt. 103, Keywords: Pollutant collection, Pollutant,
Silver Spring, Md. 20910 surface barrier

Filed July 30. !Q69. Ser. No. 846.071
InL Li. EO2b 15104

U.S. Cl. 61-1 F 11 Claims

A multiple-chamber barrier of flexibile material adapted
to float near the surface of a liquid and confine to a
restricted area thereof buoyant materials floating on that
surface. The barrier is particularly useful in connection
with the present illustrative example for confining buoy-
ant materials such as oil floating on the surface of a body
of water. especially during adverse weather or sea con-
ditions when wave activity is high and wind tends to E P
spread the floating material rapidly away from its source,
i.e. an oil leak. The present barrier comprises multiple
chambers Joined to form, when 4oating. a trianeular clus- 29
ter of flexibie bag-like tubes including a ballast chamber _ -
partly filled with water and virtually immersed beneath
the other chambers so that it lies mostly submerged, a - IM
main cb, iber partially inflated with air and rising above
the water surface like a large continuous pillow, and a "26
support chamber more firmly inflated with air and lying
above the top of the ballast chamber and behind the main
air chamber to help support the latter when the wind tries
to beat it flat on the water surface. The invention includes
means for manipulating the ends of the chambers including
inflating and sealing them, and means for storing and
reeling out the barrier to whatever length of it is required
under actual working conditions.

3.613,382
SEA WALL CONSTRUCTION

Bryan J. Dickinson, Des Moines, Wash., assignor to West Keywords: Concrete block; Offshore construc-
Construction Enterprises. Inc., Des Moines, Wash. tion; Pile, steel; Seawall

Filed Aug. 6, 1969, Ser. No. $47,886
Int. Cl. E02b 3/08; EO2d 5/00; E04b 2/08

U.S. Cl. 61-49 31 Claims U.S. Cl. X.R. 52-492; 52-596; 61-58

Modular sea wall structure utilizing steel beam bear-
ing pilings between and on which are supported modular
concrete block units. The pilings are driven as deeply
as required to give firm support and the bottommost cotn-
crete block unit is positioned between and resting on
two adjacent pilings at a preselected depth below or above
the bottom surface. The top block is post-tensioned and
the intermediate blocks are designed along with the other
structural components to hold the geometry of the wail. --
All steel parts, namely, pilings and pretensioned cables,
are sealed or isolated from the corrosive effects of water
and air. Flexibility of movement is maintained between
component parts such as blocks and pilings. ----...-

105

*U .



3,613,446
SELF-RECORDING ACCELEROMETER

Ronald F. Scott Altadena, Calif., assgnor to Keywords: instrument power supply; Instru-
California Institute of Technology ment, seabed in situ; Sampler,

Filed Nov. 5. 1968. Ser. No. 773,489
Inl Cl. GOISn 1/00. G01v 9/00; GOld 9110 seabed-driven core; Seabed

U.S. Cl. 73-170 27 claims property measurement

A self-recording, sing!e-axis azceierometer s provided ;.S. Al. ... 73-A4; 73--.2!; 3.4'-7

by utiiizing a mass. which moves against a bellows-type
spring force, in the form of a cylinder to cary a chart.
A lead -crew parallel to the cylinder axis. and geared
thereto, advances a stylus assembly from one end at the
drum to :ne other as the ,;'injer :, : ,.teu .t onszant - .

speed. When subjected to acceieration, the cylinder is dis- -
placed along its axis, thereby causing the trace of the
stylus to depart from its helical path in proportion to the
magnitude of the acceleration, and in a direction corre-
ponding thereto. A method is disclosed for obtaining in-

formation on the strength of ocean-ijoor soids by instru-
menting conventional shallow or deep-ocean sampling.

coring or other apparatus with a single-axis accelerometer. -'Z

3.613.627
HIGH SPEED FAIRED TOWING CABLE

Paul B. Kennedy, Bellevue, Wash., asignor to The Boeing Keywords: Towing cable
Company, Seattle. Wash.

FiledJune 15,1970, Ser. No. 46,189 U.S. C1. X.R. 174-101.5
InL Cl. B63b 21100; H0Ib 7112

U.S. CL. 114-235 F 8 Claims

A low-drag underwater towing cable having a high stability- y
at high towing speeds. The cable comprises an elongated
hydrofoil-shaped structure with a leading edge made from
continuous unidirectional glass fibers bonded together and a
trailing edge made from flexible material such as plastic. •
rubber, or the like. An elastomer impregnated cross-woven .
material covers and encloses the leading and trailing edge
portions. Braided electrical conductors are led through the - -

trailing edge at a predetermined location nearest the leading - .
edge for preventin4 tension forces and for avoiding
interference with trailing edge yielding properties.

3.613.823
DOUBLE-BUBBLE SPARK ARRAY

Eric C. Burrage. Pearlad. Te., asaignor to Shell Oil Keywords: Seismic acoustic transmitter
Company, New York, N.Y. atray; Seismic explosive acoustic

Filed June 30. 1969. Ser. No. 837,797 transmitter
Ins. C. GOIv 1/00

U.S.C.I 11-0.5 6Claims U.S. C1. X.R. 340-9; 340-12

A spark-type seismic sound source for use in water-

covered areas wherein electrical power is discharged through . - 0

a plurality of electrodes without the use of a ground plate. - -
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3.J6l13.824

PNELMATIC ACOUSTIC SOURCE EMPLOYING
ELECTROMAGNETICALLY CONTROLLED VALVE

George B. Loper, Duncanville, Tex.. assignor to Miobil Oil Keywords: Seismic explosive acoustic trans-
Corporation mitter

Continuation-in-part of application Ser. No. 663,800. Aug.
28. 1967. now Patent No. 3,506.085. dated Apr. 14. 1970. U.S. Cl. X.R. 251-30

This application Jan. 27. 1970. Set. No. 6.092
Int. Cl. GO1v 1102

U.S. CI. 181-.5 4 Claims - _-

The specification discloses an acoustic source having a
chamber for receiving gas. A valve is provided for confiring
gas under pressure in the chamber. An electromagnet is
employed for holding the valve in its closed position and for
releasing the valve to release the pressurized gas from the :, -

chamber by way of a port extending through thic
electromagnet. in the valve's closed position, a seal is formed
between the two opposing surfaces of the electromagnet and - - -- --
the valve around the port and spaced inwardly from the outer
boundaries of the two surfaces. In the preferred embodiment,
a cylindrical member is supported to extend from the
electromagnet and to surround the valve when it is in its
cloned position. A clearance exists between the outer
periphery of the valve and the inside diameter of the cylinder -

whereby there is a lack of fluid seal formed between the
cylinder and the valve.

3.613.891
OIL REMOVAL APPARATUS

Charles C. Cloutier. Morgan City, La.. assignor to Anti- Keywords: Pollutant collection; Pollutant,
Pollution Inc.. Morgan City. La. mechanical removal; Pollutant,

Filed Mar. 24, 1970. Set. No. 22.170
InL Cl. BOld 17/02 Surface barrier

U.S. Cl. 210-242 36 Claims U.S. Cl. X.R. 210-DIG.21; 210-526

An apparatus for removing a layer of a floating liquid such
as oil from the surface of a body of water is disclosed.
comprising a flexible boom which confines the liquid so that
it can be removed by a scoop unit. The scoop unit has a
plurality of paddles which cooperate with a bottom plate to
enclose and seal off a portion of the oil slick so that the oil
and water in the sealed-off portion will separate in layers.
The bottom plate has a plurality of apertures which permit
the water and a small amount of the oil in the sealed-off
portion to flow therethrough. the water flowing back into the
body of water while the small amount of oil is trapped
between the surface of the body of water and the bottom
plate This portion of trapped oil acts as a check valve to
permit the water enclosed on subsequent passes of the pad- -
dies to pass through the holes in the bottom plate and to
prevent the oil picked up on these subsequent passes from
flowing through the apertures. After separation of the oil and
water, the oil is carried by the paddles to a sump. for removal
to a storage area.
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OCTOBER 26, 1971

3.614.837
APPARATUS FOR DREDGING AND SIFTING

MUD, SANDS OR GRAVEL
Toshinuhu Araoka. 1308 Oaza-Orio. Yahata-ku, Keywords: Dredge, cutterhead; Dredge incake

Kitakyushu. Fukuoka Prefecture. Japan
Filed June 5. 1969. Ser. No. 830.747 U.S. C1. X.R. 37-66; 37-189

Claims priority, application Japan, June L3, 1968,
43/50.509; July 9, 1968, 43/48,623; Sept. 2,
1968, 43/63.539. 43/76,520

lat. Cl. E02f 3/92, 3/94
U.S. Cl. 37-57 1 Claim

A device for dredging up and sitting mud. sand and
gravel, which device comprises a boom (hat can be dipped S

,nto water from aboard a ship or from the land, a scoop-
carr',ing drum "otatacly mounted on :he end of rne
idder. scoops on the periphery of the drum, a collecting
space within the drum and partitioned from each scoop
ov means of a screen, and a suction pioe one end of which
opens to the collecting space throuen one side of the
drum wssie its other end projects above the surface of
the water.

3.614.866
POLYPOD STRUCTURE FOR CIVIL

ENGINEERING USES
Taisuke Kaneko. Ehime-ken, and Fumlyasu Morioka. Keywords: Concrete armor unit

Sapporo-shi. Hokkaido, Japan, asaignors to Kyowa
Concrete Koilyo Kabushiki Kaisha Sapporo-shi. Hok- U.S. C1. X.R. 6 1- 4 ; 61-37
kaido, Japan

Filed Apr. 1. 1969, Ser. No. 811,983
Claims priority, applicadon Japan. Feb. 21, 1969

(utility model). 44/15.388
Tn. Cl. EOZ2m 3/04, J/12. 3114 -w

U.S. C1. 61-3 9 Cims

A polypod block is composed of at least three pillar-
shaped parts integrally joined with alternately crossed rela- A
tionship, the block thereby having at least six legs, and
the dimensions and shape of the block are so selected that
a large number of these blocks can be interlocked in
several ways to form tightly assembled combinations of
the blocks for purposes such as wave breaking, soil ero-
sion control, and dissipation of the energy of flowing
water.
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3.614.871
METHOD APPARATUS. AND DOCK .EMBER

COMPONENTS FOR ERECTING, ALIGNING. RE-
ALIGNING, OR DISASSEMBLLNG A DOCK
MEMBER

Edwin A. Nordell. Lyndburst. Ohio. assignor to The Keywords: Offshore construction; Pier, fixed;
,Metal Craft Company, Chardoo. Ohio Pier, mobile; Small-craft pier
Filed June 14, 1968. Ser. No. 737,159

U.S. C. 61--48 l. Claims U.S.Ci. X.R. 61-65; 182-144

Method, apparatus and dock member component or , 7
components for erecting. disassembling, aligning and/or
realigning a dock member easily erectable (as a complete
dock. a modular dock component, or an extension of on
an existing dock) by a single person even in deep water
without the use of boats and without getting wet; and
including a dock deck elevator, dock member post clamp
'racket. a zonnector for .-erattve!y conntecting :w dock
members, and or combina::on member connecror and
post clamp bracket, etc.

3,614.873
FREEZING OIL SPILLS Keywords: Pollutant coalescence; Pollutant,

Edward L. Cole. Fishkill, and Howard V. Hess. Glenham, mechanical removal; Pollutant,
N.Y., assignors to Texaco Inc.. New York, N.Y. surface barrier

Filed Oct. 1. 1969. Ser. No. 862,716
Jut. Cl. F25c 5/00

U.S. Cf. 62--66 6 Claims V.S. Cl. X.R. 62-123; 210-71; 210-242

Cleaning up marine oil spills by freezing the surface
layer oi oil. preferably with particles of Dry Ice or the
like, to enable the layer to be screened off the surface as
a cake.
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3.615.017
OIL ENTR.APMEr AND CONTAINMENT

WATERCRAFT
Joe M. VaIdepimo, 5023 Golf Club Parkway, Keywords: Pollutant removal watercraft;

Orlando. Fla. 32808 Pollutant, suction removal
Filed Dec. IS, 1969, Ser. No. 884,899lnL CL E02b 13/04

U.S. CI. 210-242 10 Claims U.S. Cl. X.R. 210-DIG.21

An oil slick entrapment and containment watercraft
has a pair of pontoons buoyantly supporting an open-bat.
tomed entrapment tower and a funnel-shaped surface
skimming shroud The open bottom of the entrapment
tower is below the vater level, and. as the craft moves
on the water having an oil slick, the oil passes into the
skimmer and into the entrapment tower where the col-
umn of liquid is raised by vacuum applied to the top of * "_._, * ,;"

the entrapment tower. Oil rises to the top of the water in
the entrapment tower due to the difference in specific
gravity and without emulsifying and is then pumped off
the top. A single pump carried by the craft is connected
by suitable piping arrangements and provides multiple
functions including; drawing vacuum in the entrapment
tower by aspirating air from the entrapment tower through
an aspirator, supplying air to the pontoons, and pumping
the oil from the entrapment tower. The buoyancy of the
pontoons is controlled by supplying air and water to the
top of the pontoons allowing the water to escape out of a
slot in the botom of the pontoons and providing air purge
lines in the pontoons.

3,616.418
ANODE ASSEMBLY FOR CATHODIC PROTECTION

SYSTEMS Keywords: Cathodic protection; Corrosion
Edward P. Anderson. Livingston. NJ.: Paul B. Byrne. prevention; Offshore platform,

Warren. N.J.. and Risque L. Benedict. Upland. Calif., leg
assignors to Engethard Minerals & Chemicals Corporation

Filed Dec. 4
, 1969. Ser. No. 882,127

lat. Cl. C23f 100 U.S. CZ. X.R. 204-286; 204-290; 204-297
U.S. CL 204-196 4 Claims

An anode assembly for cathodic protection systems.
especially for the cathodic protection of submerged spaced
supporting egs of offshore platforms, comprising an
elongated carrier cable adapted for spanning the spaced a ,
submerged legs of the platform and carrying an elongated
anode along the length of the cable intermediate the ends h .. 7 , E0. ,.. -,
thereof, the anode being spaced from the connecting ends of a
the cable to provide for substantially uniform current
distribution to the platform legs.

3.616.422
GALVANIC ANODE

Gordon L. Doremes. and Jack G. Davis, both of Houston, Keywords: Cathodic protection; Corrosion
Tex.* esuignoa to Cathodic Protection Service. Houston, prevention
Tea.

Filed Apr. 21. 1%9. See. No. 817,916ant. CL C23f 13100

U.S. CL 204-197 l Claim See: Re. 27,529

A galvanic anode adapted particularly for the cathodic
protection of relatively large diameter pipelines submerged in
water bodies. The anode consists of a pair of semicylindrical
segments constructed of a suitable galvanic metal and having
completely embedded within the galvanic metal steel core or
armature sections. adapted to be connected together to join
the anode sections into a "'bracelet" about the pipe.
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NOVEMBER 2, 1971

3,616.774
FLOATING DOCK STRUCTURE

Kenneth L. Thompson. Huntington Beach, Calif, Keywords: Pier, floating; Small-craft pier
assignor to Ye Dock Masters, Inc.

Filed Aug. 15. 1969. Ser. No. 350,608
Int. Cl. B63b 35100

U.S. Cl. 114-. 13 Claims

A floating dock structure wherein 1otation members
support !ong.tudinal f:ame members which, in turn, sup- . v
port decking for the dock. A plurality of flooring mem- - ,. .-
bers can be secured to the flotation members and the
frame members can be metal channels secured to the
floor members. Tying members are secured transverse of M - ,
the structure, between the channels and support longitu-
dinal underpinning members, extending the length of the -

structure, to which the decking is secured.

3,617552
OIL-WATER SEPARATING PROCESS

Robert G. Will, Munster, and James F. Grusch. Hammond. Keywords: Pollutant dbsorption; PollutanL,
both of Ind., assignors to Standard Oil Company, Chicago. mechanical removal
IlL

Filed Mar. IS, 1970, Se. No. 20.5 10
Int. Cl. E02b 15104; B01d 23124 U.S. Cl. X.R. 210-30; 210-40; 210-400;

U.S. CL 210-23 S Cllma 210-DIG.21

Oil-contaminated water is purified using apparatus having
a revolving polyurethane foam belt which is mounted on an
incline relative to the horizontal. The contaminated water
moves past and through the revolving belt or the belt is
mounted on a boat which moves the belt through the water.
In either case, as the belt and water move relative to each
other, the al-contaminated water filters through the belt and
is purtfiect The belt is then squeezed twice. First gently to
remove water, and then vigorously to remove oil. The belt
may include inner and outer abutting sections which are rein-
forced by a network of threads. The outer section which first---
contacts the contaminated water has a larger pore structure -
than the inner section.

3.617556
ERADICATING OIL SLICKS

Edward L. Cole. Fshkil.l and Howard V. Hess, Gleabam, Keywords: Pollutant absorption; Pollutant,
both of N.Y.. assigners to Texaco Inc.. New York, N.Y. mechanical removal

Filed Dec. 20. 1968, Ser. No. 785,566
Int. CL E02b 13104; B01d 33112

U.S. CL 210-38 - 3 Claims U.S. Cl. X.R. 210-40; 210-242; 210-402;
210-523; 210-DIG.21

Separation and recovery of oil from oil slicks on the sur-
face of water by continuously and selectively picking up the
surface oil in a relatively thick blanket of a bulk fabric com-
posed of highly oleophilic fibers expressing the oil from the
blanket and leaving the fibers in an open condition highly
receptive to additional oil. W

all
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3.617.564
REMOVING OIL OR OIL SUBSTANCE FROM WATER
AND LAND AREAS USING CORNCOB COMPONENTS

jobs Vander Hooves. and David 1. 8. Vander Hoaven. both of Keywords: Pollutant absorption
Maumee, Ohis, asaignors to Anderson Cob MiII, Incor-
porated. Mamee. Ohio US l .. 20DG2

Filed June 1. 1970. Ser. No. 42.444 US l .. 20002
lot CI. BOld .5 '00

U.S. Cl. 210-40 S Claims

Low-densty corncob meal is placed on a polluting oil
deposit in a body of water or on a land area. The corncob 'To Figure
components absorb the oil and the contaminated corncob
meal is then removed from the body of water or from the
land area.

3.617.365
METHOD AND MEANS FOR THE ABSORPTION OF

PETROLEUM PRODUCTS
Hans Erik Fahivik. Rudasjostrand SF., 802 40 Gavle. Sweden Keywords: Pollutant absorption; Pollutant,

Filed May 24. 1968. Ser. No. 731.799 surface barrier
Claims priority, application Sweden.,May 26. 1967. 7,463,67

U.S. CL 210-40 lt .E0b1Y4 11 Claims U.S. Cl. X.R. 210-484; 210-500; 210-DIG.21

The absorption of petroleum products is attained by bring- 1
ing bark fronm trees belonging to the order Coniferae into
contact wih the petroleum products. The absorption
faciiittites the collection and removal at the products from a
suostrate stica as a water surface or a bonid Dase.

3.617.566
METHOD AND MATERIAL FOR SEPARATING OIL

FROM OIL-CONTAINING WATER
Katsuloshi Oshima. Tokyo. Jiro Kajilama. Tokyo;,Shin Fu- Keywords: Pollutant absorption; Pollutant,

kumot., Tokyo, and Nohue Nagac. deceased, late of surface barrier
Yokohama-shi. all of Japa (by Aiko Naga.. legal represen-
tative), asignors tn Osmnan Koejo Kabjssiki Kaisha. U.S. Cl. X.R. 210-242; 210-282; 210-484;
Tokyo. Japsa

Filed Nov. 4. 1968. Sins. No. 773.058 210-DIG. 21
Claims priority. application Japan. Nov. 6, 1967, 42/70929

lnt. CL E02bs 75104
U.S. CL 210-40 13 Claimps

Oil is separated from oii-containing water by contacting
the oil-containing water with an adsorbing material consisting
mainly of atactic. noncrystalline polypropylene having a ::

moleular weight of 10,000 to 100,000.
Straw, wood wool, or natural fibers casn be used as a carri-

er for the atactic-noncrytalline polypropylene,

3.617.996
SCOUR DETECTION AT BRIDGE PIERS AND THlE LIXE

Fiwdeick Games0 Herbert. Oaktu. Va.. assignor to Dowa Keywords: Seabed scour protection; Sedimien-
Doign Labosrin. Cosmonga. Caflff. tation measurement; Sonar, depth

ile Nov. 24. 19, See. N. 879,301 sounder
Imat. CL Gills 91"

U.S. CL 346-3 I 8 Claima

Apparatuas for measurinsg bottom scour at structures in the
water. sueh an bridge piers, abutments, retaining waills, dams.
locks. drilling rigs. lighthouses and radar platforms. A plutali.
ty of eleetroaeousueal transducers on the structure at spaced
locations and directed toward the bottom, with means for
periodically enijagilg a transtducer at each location and
means for determining transit times to the bottom and return.
The transit times can be 'mewed, recorded and compared.
with differences in transit times providing a measure of scour
at the bottom.
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NOVEMBER 9, 1971

3.618.236
APPARA I US FOR DIGGING .104

UNDE RWATER TRENCH
James D. Pi, kin. 1700 Destrehan Ave., Keywords: Seabed trencher

Har' ry. La. ,"0'.1S
Fled May 19, ;969. Ser. No. 527,481 U.S. C1. X.R. 37-65

In. CL r02f 3/88
US. CL 37-43 5 Claims

'Me combination of a towing shipv and a towed under-
water trench digging apparatus, and a suction and dis-
change mecbanism mounted co said towed digging appa-
raus for sucking up and discharging the debris of digging -

to one side of a trench as it is dug, and the method of
removal of digging debris in underwater trench digging
with approximately little or no discharge conduit for any
depth of water.

3,618,327
CAISSON STRUCTURE AND PIER CONSTRUCTION

METHODS
Joseph P. Frm and Thomas Kintes, Boise, Idaho, Keywords: Offshore caisson; Offshore

assignors to Morrison-Knudsen Company construction
Filed Nov. 15, 1968, Ser. No. 774,222

lot CL E02d 5/00, 5120, 23100
U.S. Cl. 61-46 29 Claims U.S. Ci. X.R. 61-34; 61-46.5; 61-82

Methods for over-water construction of bridge piers.
and the like, especially adapted for use at deep-water,
shallow-overburden sites utilizing a unitary funl-depth
caisson which is prefabricated off site. Floatation and

ballast chambers in the caisson facilitate movement to
location, accurate placement on site, and initial sinking.
A plurality of full-depth caissons are interlocked longi-
tudinally during on-site assembly to produced a pier of
desired cross-sectional configuration. Lengths of individ-
ual caissons are selected to conform to subterranean
support topography. A weight distribution block is cast-
anchored to the caissons.
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3,618.328
BEARING SUPPORT FOR PILING

Takeo Nojims. Ciba-ken. Japan. assignor to Keywords: Ple footing; File-driving shoe
Jupilor Corporadon, Seattle, Wash.

Filed Jan. 5. 1970. Set. No, FS9 U.S. Cl. X.R. 52-162
lat. Cl. E02d 5134

U.S. CI. 61-53.68 9 Claims

A piling support for the lower end of pilings includes
a plurality of tubular leg portions pivoted at their upper Iz z iz r
ends to the lower end of the piling and positioned equi-
distanhly around the lower end of the piling, the legs hav-
ing compacting means associated therewith, and means
for (I) locking the legs together while the pile Is being
driven in the ground the desired distance and for (2) un-
locking the legs, thereby allowing the legs to spread as
the piling is further driven into the ground. The compact-
ing means are half-conical sections attached to cacl of the
legs and extending substantially the length ther,:,,, .he
outer peripheral surfaces of 'be conical sectiona ficing
inwardly and sloping outwardly relative to the vertical
axes of the legs moving from the lower eand of the legs
upwardly.

3,618.7"8
LIQUID SWEEPING SYSTEM EMPLOYING HiLICAL

CONVEYOR METHOD AND APPARATUS
Kenard 0. Brown, 1227 Soutt WillowSt.,Cspr. Wye. Keyvorda Pollutant. mechanical removal

Cintlnaussn-ia-ln of applcaion. Se. %. 8110.014. Mme.
Ig. 1969. ow abadmtd. Th hiledeae May S. 1970. Sr. U.S. Cl. Y. t. 210-262; 210-DIG.21

it. CUIOId 21106
U.S CL 210-83 29 C1

A method and system fot removing light iluid such as od
from heavy fluids such as water comprme an extended
length of open screw conveyor construeted o material ad
that it will float on water. The conveyor may comprise a heli-
cal fin having a central bead or core about which stranded
cables are wound, the stranded cables may be of steel wire or
plastic and when the conveyor is required to floot on water.
plastic materials are employed for all pea

t
s of the conveyor

The conveyor is connected to two spaced motor vessels one
end being pivotally connected to one of the vessels for free
rotation and the other endt passing up itito the other vessl
through a surrounding conduit and being rotated by a rumor
mounted on the other ved. A reservoir ils provided in the
other vessel to collect the liquid. During operstic, the cable
ia rotated in a direction to draw the liquid toward the reser-voir vessel and the two vesels are moved forwrd to sweep,-.

an area covered with oil or other lighter fluid. In another em-
bodiment the flexible helical drive member is housed in a
flexible tubing having a longitudinal opening for admitting
the lighter liquid from the surface of the body of heavy
liquid, the entire assembly thus formed floats on the body of
liquid.
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3,620,026
PILE DRIING METHOD AND APPARATUS

JIT.Mallard, 10203 Chadwick. Houston. Tex. 77029 Keywords: Pile driver, vibratory; Pile
Filed Nov. 17, 1969, Set. No. 877,362 extractor

Int. Cl. E02d 7118, 7120
U.S. CL. 61-46.5 5 Cils. U.S. Cl. X.R. 61-53.5; 61-53.72; 294-93

A pile driving method and apparatus wherein a baffle
is provided in a pipe or other hollow pile, and a pressure
differential is created across the baffle to move or vibrate I
the pile for either driving the pile into the ground or re-
moving it from the ground.

3,620.027
DOCK STRUCTURE

Edwin A. Nordell. Lyndhurst, Ohio, asignor to Tim Keywords: Pier, fixed; Pier, floating;
Metal Craft Company, Chadon. Ohio Small-craft pier
Filed Apr. 15, 1961, Ser. No. 721,386

ot. CL E02b 3106; E04b 5/02; 163b 35/8
US. CL 61--48 7 C U.S. Cl. X.R. 52-493; 52-494; 52-627;

114-.5

A dock structure wherein a dock member, forming a
component of a dock, has a deck portion formed of inter-
locking thin members rigidly connected together, is con-
structed to resist distortion and torsional twist, and is
adapted to be anchored either rigidly at one end to shore ,a
or so as to rise and fall with the water level floating it. _-,-_--_-
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3.621.593
SELF.REGULATING SYSTEM FOR TRANSIISSON

OF SOLIDS LN A FLUID MEDIUM
James R. Hlckey, 3324 Carpenter Road, Keywords: Dredge, cuttersead; Dredge intake

1tulsville, Fla. 327*0
Contsuation of application Set. No. 675,386, OL 16, U.S. C1. X.R. 37-63; 37-67; 37-195; 127-4;

1961. This application Jan. 13, 1970, Ser. No. 1,989
Int. Cl. E02f 3/88 137-7; 137-92; 137-467.5; 302-14

U.S CL 37-7 11 C1m

A device for automatically regulating the solids to
liquid ratio in a dredging system and the like. utilizing
pressure sensors to detect pressure variations caused by W M e
clogging or mass ratio changes in the system. The pres-
sure sensors in turn control a valve or valves which meter
clear .luid to the intake of the dredging system, in an - -,
amount to unplug the intake and/or lower the solids
to liquid ratio to a safe level.

3.621,662
UNDERWATER STORAGE.STRUCTURE AND

METHOD OF LNSTALLATION
Lawrence A. Starr and Jo.ph W. Roberts, Houston, Tex. Keywords: Offshore construction; Offshore

asignors to Brown & Root. Inc., Houston. Tei- storage tank, submerged
Filed Sept. 29. 1969, Set. No. 861,560

Lot. CL 863b J$144: E02b 17/00
U. Cl. 61-46.5 16 Claims U.S. C1. X.R. 114-0.5T; 220-LB

An underwater storage structure. for fluids such as
oil which are immiscible with and of lesser specific
gravity than water, is capable of being towed to a site . --

and submersed to the floor of the body of water. The
storage structure is made of concrete and has a truncated
pyramidal shape with the interior of its lower portion
in communication with the body of water. A tender
frame having tanks for buoyancy and ballasting may be
used to install the storage structure on the floor of the
body of water. The installation procedure includes posi- '' .
tioning the tender frame over the storage structure,
tying the tender frame to the storage structure, flooding
the storage structure, and ballasting the tender- framse to ~.
achieve negative buoyancy and to position the storage
structure on the floor of the body of water.
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3,621,663
RIBBED PILE

Akemasa Otaul, 4, 2.choie Asakusa Hashba-cho, Keywords: Pile, steel
Dalto-ku. Tokyo, Japan

Filed Mar. 13, 1969, Ser. No. 806,918
Int. CL EO2d 5/28 U.S. C1. X.R. 29-477.3; 52-718; 138-134

U.. CL 61-53 4 Claims

This low-cost. 'ight.wetizht. high-itrenth. hollow :y-
lindrical pile having longitudinal ribs is manufactured by
rolling an elongated metal plate of predetermined width
so as to produce spaced ridges thereon extending at a 4"
predetermined angle between lateral edges. The ridged
metal plate is spirally wound so that the ridges register to ,-

produce longitudinallv-extending ribs and the juxtaposed
lateral edges are joined. preferably by welding, to form
a continuous spiraled joint. When driven into a pene-
trable medium, the ribs provide directional control and
means for joining adjacent piles into a unitary structure.

3.621.805
EMBEDMENT ANCHOR

Jasper E. Smith. Venture. Calif.. assigor to the United Keywords: Embedment anchor
States of America as reprnted by the Seaetary of
tL. Navy US 1 .. 5-6FlIed Feb. 2. 1970. Sex. No. 7,725 U.S. Cl. x.R. 52-164

lot. CL B63b 21/40
US. CL 114-208 R 4 ClaI T

An anchor of the embedment type having an elongate
staff and an articulated soil penetrating tip bearing radi-
ally arranged flukes. During soil penetration, the flukes
are disposed edgewise to insure minimum resistance to
soil penetration. After full penetration a short upward
pull on the staft rotates the articulated tip to a position
with the flukes disposed cross-wise to gain maximum pur-
chase on the soil. It may be embedded either by free
fall impact or by vibration.

3.622.970
METHOD OF SEISMIC PROSPECTLNG

L~ee Smyous. Pi, snd Mitile garbler, Outim. both of Keyvords: Sissmic survey method
Framee, assignrs to Soetee Anenyme dire Societe National
des Petreks D'Aqutsle., Courbevoee. France

Filed June 19, 1969, Ser. No. 834.814
Claims prIority, aplieation Frame. June 21, 1968. 155964

loLC .GO]v 1128
US. CI. 340- 15.5 AC 3 Claims

A method of seismic protpectismg comprses transmitting
into the ground a signal containing a series of discrete energy
impulses of the same sign and constant amplitde in which
the number of and intervals of time between the pulses are
such that when the received signals are intercorrelated with a ____.._ .___.____.
function of the transmnited signal to determime the travel
time of the reflected waves the intercorrelation function of .
the transmtter signal has correlation residues. the amplitudes
of which are ler than a given fraction of the maximum am-
plitude Of said intereorelation function.

117

A--



NOVEMBER 30, 1971

3,623,362
FREE-FALL CURRENT METER

Robert Daniel Gerard. Palisades, N.Y.. assignor to the Keywords: Current measurement; Instrumen
r

U~nited States of America as represented by the Secre- deployment
tary of the Navy

Filed Feb. 11, 1970, Se. No. 10,328
Int. Cl. G01c 23/00." G0Ip 5/08

U.S. Cf. 73-1 9 9 Claims -

A current measuring detae for the contnuous record- All
sng of current during the free fall and rise of an instru-- --.
went is provided. The instrument contains recording and
direction indicating equipment in its central portion, fins
at its tail end to impart rotation and remotely positionned
pressure probes at the ballasted nose end for sensing
pressure differences indicative of the current encountered * '
on both descent and ascent.

3,623.369
WATFR-SAMPLIN'G DEVICE

Ragmnr E. Kjellbere. Kroksta. Sweden. assignor to Keywords: Sampler, water
Iots, Erie Iohsansson. Slorvik, Sweden
Filed Aug. 27, 1969, Ser. No. 853,394

Claims priority, application Sweden, Sept. 2, 1968, U.S. Cl. X.R. 73-425.6
11,780/68

Int. CI. GOlk 13/12; G01n 1/10
US. Cl. 73-354 5 Clalisa

A water sampling device, including a vessel capable
of being closed and opened by means of a remote con-
trolled valve and adapted to be towered into lakes, rivers
etc. for the purpose of collecting samples of water. The
dev ice includes a vessel capolte of being opened and
closed by a remote controlled valve means, a thermometer
for measuring the temperature of the water, and a line
for lowering the vessel down to the desired depth. It
has a single actuating pmp. the piston of which can
be retained ui the position taken after an evacuation
stroke. A closing valve cooperates with the evacuation

chamber, and the movable valve means has an attach-
ment for the line which can be opened by pulling said " "
line.

3.623.609
SKIMMER FOR SEPARATING FLOWING LIQUIDS

FROM WATER
John A. Ainlay. 3330 Grant St.. Evanston. Ill. Keywords: Pollutant, mechanical removal

Filed Dec. 2. 1969. Ser. No. 881.396 Pollutant removal watercraft
Inc. Cl. C028 9102

U.S. Cf. 210-242 17 Claims U.S. Cl. l.R. 210D1021

ABSTRACT: A floating, seagoing skimmer has a separating
chamber communicating at is lower end with the body of
water into which it is placed. a weir at the fros offie chamber
having a forwardly extending cured surface which terminates r 3 sr.
is a skimming edge and A rotating varned impeller whose path
of m,,,menl i. disposed relaively closely to the curved sut. 7F

face of he weir so asto carry le combined floating liquid and ," r
water over the weir and into the separating chamber. The top
of the west is substantially above the water surface so as ..
create a hydrostatic head (or eauas wasterflow out of the bo-f
tom of she chamber and she numbes of vanes in ele impeller. Z7
s speed of rotation and its depith of penetration ate such. asto Vr- )1i' of ?o

move the combined Ameaung liquid and water wish a minimum , 
"-  :s a

of turbulence. The shimming edge ihad of the wo is
adapted to be held omewhao batew the ineatme of the floes.
mg liquid and wae surface
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3,624,596
ULTRASONIC RANGE-ATTENUABLE DEPTH-

MEASURING SYSTEM
Harry R. Dickenson. East Elmhurst, And George S. Hamilton. Keywords: Sonar, depth sounder

St. Albans. both of N.Y.. assignors to Sona Labs. Tnc..

Brooklyn. N.Y.
Filed Mar. 10, 1970, Ser. No. 18,087

lot. Cf. GOIs 9/68
U.S. Cl. 340-3 R 7 Claims

An ultrasonic depth.measuring system wherein a highly ac-
curate pulse-generating timing circuit having voltage com-
pensation provides a keying signal for Hartley-type oscillator .-.. , -

whose output is applied to an underwater transducer. A por- , .
tion of the transmitter output is also applied to the receiver. ' "
lockout circuit, and to a vanable-range attenuator which ef- " . r " , .. L __ . .
fectively attenuates the receiver input inversely proportional .
to the range squared. The receiver output is amplified and " -.
detected and applied to one input of a NOR gate. The-- --
lockout circ it detects the transmitter output and provides a , --.
lock',ut logic signal to the NOR gate and the t'ip-flop con-
nected to the NOR gate output to reset the flip-flop. The out-
put of the lockout is an RC discharge which blocks the
receiver output until the discharge voltage has decreased ~
below a predetermined value. The flip-flop in turn controls
the time duration of a current generator (eg., from transmit
pulse to received echo) whose current is integrated and ap-
plied to the meter for indication of depth.

DECMMER 7, 1971

3,624,933

DREDGING PLANT APPARATUS COMBINING
PUMPLNG AND DIGGING ACTION

Giovanni Faldil, Via Por S. Maria 4, Keywords: Dredge, suction; Dredge intake;

Florence, Italy Pump

Filed June 12, 1969, Ser. No. 832,788

Claims priority, appicadon Italy, June 17, 1968, U.S. C1. X.R. 37-71; 37-72

17,828/68

Int. CL E02f 3/92
U,&. a. 37.-Ei 4 Cam

Dredging plant apparatus in which the conventional
pump body is integral with a digging shovel of an exca-
vator. The device which is operative by thrusting or drag-

ging action utilizes a shovel with a plurality of pump
bodies opening in the rear of the shovel and with blow-
ing nozzles also mounted thereon and with pump and
nozzle openings directed in the direction of operation of
the shovel. 4.2
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3,625.012
SELF-LOCKLNG PILE JOINT

Samuel Thorbur, Glasgow, Scotland, assignor to Keywords: Pile, concrete; Pile section
Logistics Limited, Great Britain connection

Filed Nov. 19. 1969. Setr. No. 878,056
Claims priority,. application England. Feb. 4, 1969,

6,059/69; May 2, 1969, 26,064/69 u.S. CI. X.R. 287-124; 287-127
lot. Cl. E02b 5/30: E04b 1, 48

U.S. Cl. 61-56 12 Claims

Two pies are ;oined toeether tty interrttirng means
in their opposed ends. One pile has a tube embedded .-
therein, the tube "aving one, open, end slusti with the
tnd face if 7-.e pile and i:3 omter end ',eing ftared
and closed. The other piie bha a rod whose end is
cut projecting from it. The rod is placed in the tube
and as the pile is driven the cut end is forced by a
wedge into ihe 'are of the tube. thus locking the piles
together.

3,625.013
EXP.ALNSIBLE MANDRELS FOR USE IN DRIVLNG

OR WITHDRAWING TUBULAR PILES
Charles L Guild, 7 Stout Tower Lane, Barrington, R3. Keywords: Pile driver, impact; Pile extractor

02306. and Willard B. Goodman, P.O. Box 62, New-
port, Oreg. 97365 U.S Cl. X.R. 242-72

Filed June 16. 1970, Ser. No. 46,641
at. Cl. E02d 7/30

US. Cl. 61-53.72 11 Claims

Expansible mandrels are disclosed for use in driving
or withdraw ing tubular piles. The mandrels comprise sec,
tions interconnected by cables in a manner such that a
pull on one cable expands the mandrel so that it will Q ..77; .... %'2,-_-V
tightly grip the pile into which it has been inserted and . .. .. ..
a pull on the other cable draws the sections together" .- x -.- ..
so that the mandrel may be inserted in or withdrawn , *

from the pile. In one embodiment, a single acting ram .?' "
housed within the mandrel controls the expansion cable I.. -_-

while in another embodiment of the invention, a double •. ,* , -
acting ram is used so that both cables can be actuated
thereby.

3.625.014
,METHOD AND APPARATUS FOR UNDERWATER

DEPOSITION OF SETrABLE MATERIALS Keywords: Asphalt, Concrete form; Seabed
Henrikus Frederikus Josephus Marie Hlllen, 1.111 van

Meerdervoort, Netherlands, asignor to Prepakt N.Y, materal placement; Slope

Gouda, Netherlands protection
Flied June 11, 1969. Ser. No. 832,275

Claims priority, appUcation Netherlads, Jane 13, 1968, U.S. C1. X.R. 61-7; 61-63
6805349

It. CL E02b 3/12,5/02
U.S. CL 61-11L4 14 caims

A method and apparatus for the underwater deposition
of settable materials, such as (concrete) mortar, asphalt'5 3 5

and the like. Use is made of a pouring bag or envelope 4 A a i
of flexible material, which is moved along with its lower
end sliding on the underwater surface to be treated and
tends to be constantly flattened by the static pressure of . 4' ii 

0  
II

the surrounding water, so that the bag or envelope walls
will continuously contract around the material flowing
therethrough from a location above water level and con-
sequently braking the free fall of the material. As a result
of this the material will leave the lower outlet slot as a
slowly outflowing uniform web and the danger of de-
mixing of the outflowing material by the action of the
surrounding water is reduced to a minimum.
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3.625.066
WATER SAMPLING APPARATUS

Mlichael L. Greene, Hillcrest Heights, Md., assignor to Keywords: Sampler, water
the United States of America as represented by the
Secretarys of the Navy

Filed Mar. 30, 1970. Ser. No. 23.641
lot. CI. GOln 1/'Jo

U.S. CI. 73-425.4 R 5 Claims

V. tier sampiing app..ratus inciuctes a. itanuard Nansen
bottle to which is clamped a mounting biock which
swivelingly supports a support bar. transversely bnored to
guide a slide rod. A slide rod. slidlablv disposed in the
bore of the support bar, is attached to the upper valve
lever of the Nansen bottle. A connectIng rod conven-
:ionally conne.;ts the upper and iower salse ievers so that
tnie salves close together. The slide rod is urged down-
ward by several elastic bands, but is prevented from down-
ward movement by a pivoted latch which engages a pin
projecrtnc from :nie slide rod. The latch is. in turn. urged
to unlatching position by its own elastic bands, but is
restrained in latching position by a low wattage resistor.
When the apparatus has been lowered to the proper depith
in the sea, a high voltage can be diltered to the resistor
through appropriate circuitry to break the resistor and
permit the latch to move uinder the in~fluence of its elastic
hands out of latchingz position and release the slide rod 4
to move downward under the influence of its elastic bands.
Downward movement of the slide rod closes both sop and
bottom valves of the Nansen bottle, and the water sample
is trapped.

DECMIBER 21, 1971

3.623.205
OCEANOGRAPHIC SURVEY DEVICE

Berliwamd Julian Starkey, mad Alexader Smith Watson, both Keywords: Buoy, inatrumented; Buoy mooring
of Dartmouth. Nova Scoda, Cansada. aasigfon to EMI systemi; Instrument deployment;
Limited, Hayes, Middlesetx, England lsrmn ereaFiled Dec. 12. 1%68, Ser. No. 783J82 Larmn erea
Claim priority, application Great Britain. Jan. 31. 1968, U.S. Cl. X.R. 340-2

4.906/68
Int. Cl. B63b 21116

U.S. CL 9-8 R 6 Claims

An oceanographic survey device according to thse inven- I..
tion comprises a buoy, means for mooring the buoy at a
predetermined depths to the ocean bed. instruments attached
to the buoy for one or more recorders carred by the buoy
for measuring one or more parameters, means for causing the
buoy to move up and down in the water along a substantially
vertical line n lc en o eunilyiiitn
operation of the means for causing the buoy to move at regu.
lar predetermined times after the buoy is moored. Means are
provided for controlling the operation of the meant for caus-
ing the buoy to move so that in response to each initiation of
the operation thereof the buoy moves vertically in the water
from the predetermined depth so a second depth and back to
the predetermined depth.

d
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3.628.263
PRESSURE DIFFERENTIAL %IEASURING MEANS FOR

SUCTION DREDGING INSTRUMENTS
Romke van der 16eeo. Jutphass. Netherlands. assignor to N. Keywords: Dredge, suction; Dredge-spoil

V. Ingenieurvbureuu Voor Systemen en Octrooen "Span- transport
steial". Rotterdam, Netherlands

Filed July 2.1969, Ser. No. 838,712 'U.S. Cl. X.R. 73-407R; 73-438; 137-92;
Claims priority. application Netherlands. July I. 1968, 417-19

68.09986
Int. CI. E02f 3188

U.S. CL 37-58 4 Claims

A pressure differential measuring device is located on
board a dredging vessel. The water-filled lines transmitting to it isi. 1 N,.,-z
the measuring device communicate with branches of a purga-, - . ,.J
save water system at points located sufficiently higher than -'-,' ' -
the discharge points of the branches that the pressures at
such communication points never falls below the value of the ' s.

vapor pressure of the water, thus allowing the onboard place-
ment of the measuring device.

Also, the communicating points are so located that the
ratio of the branch flow pressure loss in one branch at its btcommunicating point with respect to the branch flow pres-
iure loss at its discharge point is equal to the ratio of these
values in the other branch. In this way, the measured pres-
sure differential is independent of the purgative pump out-
put.

3,628,333

FLOATING CONTAMINANT CONSTRAINING FENCIE
Rgea W. Newton. 5904 Berkeley Ave., SaimOre, M1d. Keywords : Pollutant collection; Pollutant,

Filied June 26. 1970, Set. No. S0,170 surface barrier

Tat. CI. EO2b 5104; C02c 1138
U.S. CI.1-1 l3Cala U.S. C.. X.R. 61-5; 114-230; 210-242

A floating contaminant constraining fence structure
wherein the fence is assembled from a plurality of modular
fence sections to enclose at least part of a selected water sur- - -
face area. each of the fence sections including vertically --
etotgated strut members having buoyant devices to support
them at a selected level in the water. stringers connecting the
tops and bottoms of the strut members and plural sets of har- >-. 

-. -

ness ropes for supporting the modular fence sections in a
desired arrangement. together with a cloth web extending
above and below the water level supported by the stringers. ..4a' ,-.-.
The method of laying out such a floating fence structure, and
settling tank structure usable therewith are also disclosed.- -------- .,

2 -. o
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3,628J34

FLOATING BREAKWATER
thur J. Coleman, 1841 N.E. 42nd St.. Pompano Beach. Fln. Keywords: Breakwater, floating; Buoy mooring

Filed July 31, 1969, Ser. No. 846.372 system; Embecdent anchor

lIt. Cl. E02b J106

US. CL 61-5 8 Claims

A senes of hollow ngid spherical floats anchored in an

offshore grouping so as to act in the manner of a breakwater _._._______.....

for breaking up and smoothing wave action. Each of the

floats is anchored to the bottom by a flexible cable and.

through internal ballast, odes partially submerged in the
water.

3,o2",.37

ANCHORABLE PILE

Fred C. Stepanich. c/o CDM P.O. gos 2.55, Bangkok, Thai- Keywords: Embedmnt anchor; P.e footing-

land, and Thomas L. Adams, C. M. Upham Intl, c/o

OTCC.Thialand, APO San Francisco, CaliL. U.S. Cl. X.R. 52-161; 254-41

Filed Sept. 26, 1969, Set. No. 861.368
lot. Cl. E02d 5/54, 5/80

U.S. CI. 61-53.68 10 Claims

A piling consisting of a main. elongated pile member which

has within its body. a plurality of retracted anchors which

after the pile is inserted into the ground. are capable of being -.1

ndependently moved laterally of the piling member to pro-

vide anchors for the piling member without movement of the

piling member.

3,628,665
FLOATING OIL CONTAINMENT APPARATUS

Lubetua Bakker, Wellsville. N.Y, asuger to The Air Pre- Keywords: Pollutant, suction removal;

hear Cosepaay lIe., Wellville. N.Y. Pollutant, surface barrier

Fled Feb. 24, 1970, Ser. No. 13.637
le. CL EO2b 15104 U.S. C1. X.R. 210-DIG.21

U.CL 210-242 I Claim

Apparatus for restraining an oil slick floating freely on the
surface of a body of water whereby it is at all times under
control and not fee to spread with movement of water to

contaminate the surrounding areas. The oil slick controlling
apparatus contains oil-water separation means whereby oil
may be removed from the oil stick for furher uttlizaticO. ._ _
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3.629.090

APPARATUS FOR MEASURING HYDROGEN
ABSORPTION

Edwa d 1. Ghecuily. Wooitsed Hills, Calif., assignor to Keywords: Corrosion measurement
North American Rockwell Corporation

Filed Sept. 9. 1963, See. No. 758,.538 U.S. C1. X.R. 204-11

lot. Cl. G01a 27146
U.S. Cf. 204-1 95 4 Claims

The apparatus of the invention is designed t, measure the v- -_, -
amount of hydrogen that is absorbed by a metal structure
The apparatus is comprised of a receptacle having a wall see.
tion which is made of metal similar to the metal of the struc-,
ture under observation. The receptacle is filled with a neutral
or caustic solution. A cathode which may be a rod of lead
oxide is inserted into the caustic solution. The wall section,
also in contact with the solution. operates an anode in the
caustic solution Means are provided for measuring the elec.
trical potential between the anode and the cathode, which
potential will be a function of the amount of hydrogen ab-
sorbed through the anode into the solution.

3.629,800
GAPPED DECONVOLLTION REVERBERATION

REMOVAL
William ,. Schneider. Dallas. Tea., assignor to Texas Instru. Keyvords: Seismic record processor

monts Incorporated. Dallas, Tex.
Continuation of application Ser. No. 559.811. June 23. 1966.

This applicatioe Sept. 18. 1969, Ser. No. 859,002
Int. Cf. GOn 1136, 1/28.

U.S. Cl. 340-15.5 12 Claims

Disclosed is a method of suppressing reverberatory energy -. ,'. . "
in i seismic trace by subtracting from said trace a trace
synthesized by time domain filtering said seismic trace.
delayed by time. T. approximately equal to the two-way .
travel time of seismic energy in the reverberating medium,
said filter parameters being defined by the matris equation -
Y..'X) 'Z where Z is the crosscorrelation coefficient func-
tion of a portion of the seismic trace within a truncated data
gate and characterized by the reverberation energy, and a
similar portion of the seismc trace delayed by a time T. X is
the autocorrelation coefficient function of that portion of the
trace and Y. is the function designing filter weights

3,629.801
SEISMIC EXPLORATION IN THE VICINITY OF A

SHORE AREA Keywords: Seismic hydrophone array; Seism.ic
Erwin C. Uirede. Metairie. La., assignor to Texas Instruments record processor; Seismic survey

Incorporated. Dallas, Tea. method

Filed Aug. 28. 1969, Sec. No. 83,3645
lut. Cl. GOlv 1/I6. 1128

U.S. CI. 340- S.5 I Claims

First electrical signals are generated in response to detec-
tion in shallow water adjacent a shore area of variations in
pressure created by the generation of seismic waves. Second
electrical signals are generated at the shore area in response
to particle velocity variations created by the seismic waves. '
The first and second electrical signals are recorded and then'"
phase shifted with respect to one another according to a
predetermined optimum time shift function determined by
cross-correlation of test signals
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3,629,113
METHOD AND APPARATUS FOR ECHO-SOUNDING OF

SHORT DISTANCES
Hans Dreakellort. Kiei-Elmsekeiag.m, Germany, assigoar to Keywords: Sonar, depth sounder

Electroacustic Gesellschaft m.b.H.. Kiel, Germany
Filed July 31.1969, Ser. No. 846,415 U.S. Cl. X.R. 34C-3C; 343-.3R

Claims priority, application Germany, Aug. 3, 1968. P 17 66
881.4

lot. CI. GOls 9/68
US. Cl. 340-3 R 27 Claims

An echo-sounding method and apparatus for measuring
short distances, particularly shallow depths, with the aid of a
periodically moving indicator member whose indicating ac-
tion is triggered in dependence upon the time elapsing from
the emission moment of the pulse to the reception moment
of the echo. For improving the resolution of indication at
short distances, the time is expanded by continuously inter- , , .s-i
posing between the echo reception moment and the trigger- ,. t ?

ing moment, a delay which increases in proportion to the ' "
length of the pulse travel time. For this purpose a triangular - -,
wave voltage is generated, the ascending portion of the wave _ A
commencing to ascend at the moment of pulse emission andto decline at the moment of echo reception. Concurrently Q ._ . ..

with the triangular wave voltage there is provided an ausilia- i'i

ry voltage, for example of rectangular or trapezoidal wave
shape, which has a steep lagging flank coincident wit' the
end of the triangular wave. A trigger pulse derivel from the
steep lagging flank controls the action of the moving indica-
tor member. Preferably the triangular wave voltage is ob-
tained by supplying a constant current charge to a capacitor
commencing with the moment of pulse emission. and chang-
ing from charging to constant current discharging of the
capacitor under control by the arrival of the echo.

DECEMBER 28, 1971

3,629.9S8
INTERNAL AND SURFACE WAVE SIMULATOR TANK

Jack R. Olson. San Diego. and Henry M. Milet. Jr.. Laeide. Keywords: Wave flume; Wave generator
both of Cali.. amgaoe to The United States of America g
reprmnmted by the Secretary of the Navy

FIled Mar. 6. 199. Sr. No. 104,166 U.S. Cl. X.R. 40-106.21; T3-17
In. CL GO9b 23/12

U.S. CL 35-19 5 Claim

A rectangularly shaped tank having at least one trans-
parent wall is partially filled with fluids having discrete
specific gravities to ensure a stratified separation of the fluids
within the tank. A visual observation of this separation is
aided by dyeing the fluids different colors. A reciprocating
vane or bellows is suspended in the liquid and, via an ap-
propriate dnving mechanism, is reciprocated at various
frequencies and magnitudes imparting an internal wave mo.
tion to the layered fluids to simulate oceanographic internal
waves found in the strata of the ocean as determined by - •
volumes of water having distinct salinities. temperatures, or
currents. etc. A variable-speed fan disposed in a recirculat-
ing-air system impels air onto the exposed upper surface of
the fluids simulating wind conditions and their creation of
various surface waves. High-frequency sonar or optical beam
forming and receiving device transducers are optionally
mounted at opposite ends of the tanks in the separate layers
to transmit and receive signals through the layers and thus
provide, through appropriate monitoring circuitry and
devices, an indication of the effects of surface and internal
wave action on the signala
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3.629.963
APPARATUS FOR LEVELLING UNDERWATER GROUND
YVauo Itami. Tokyo. Japan. assicnor to Japan Construction Keywords: Seabed grader

and Developital Co.. Ltd., Tok.vo, Japan
Filed May 19, 1969, Ser. No. 828.091 U.S. Cl. X.R. 61-69; 172-801

Claims priority, applicitiom Japan, De. 23, 1968.43194681
Int. Cl. E02f 5/00

U.S. Cf. 37-54 I claim

In an apparatus for levelling underwater ground, an un-
derwater bulldozer is suspended from a ship by means of a 3'

cable, and a diver is lowered near the bulldozer to remotely
manipulate the bulldozer by operating a control panel carried
by him. Electric signals from the control panel are supplied
to the bulldozer via an electric cable. The ship is provided
with a cavity to accommodate the bulldozer, a winch to raise
and lower the bulldozer and retractable bulldozer-supporting
means. 2 .

23

3.630.033
APPARATUS FOR CONTROLLING OIL SLICKS

Ralph L Turtle. 7135 Hollywood Boulevarl, Hollywood, Keywords: Pollutant, surface barrier
Calif., and George T. ister. 3511 Feruwood Avenue, Los
Angele. Calif.

Filed Aw. 30. 1970. Ser. No. 33.197
lot. C EO2b 15/04

U.S. CL 6-1F S Clats

An apparatus for controlling oil slicks which incorporates a
plurality of modular flotauon tanks joined together to forn a v .

closed structure, with a large gate therem to allow the struc-
ture to be positioned around an oil slick and control curtains - ..
extending vertically downward from the structure beneath
the surface of the water and around the oil slick.

74 J0-
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3,630.035
BARRIER WHICH MAY BE USED FOR THE

PROTECTION OF HARBOR INSTALLATIONS
Roland Charles Wmnneroy. Paris. France. assignor to Pon- Keywords: Pier fender; Pile dol.phin

matiques Caoutchouc Manufacture et Plastiques KK :,r
Coloubes. Place de Vafsy. Colombes, France U.S. Cl. X.R. 61-48; 114-219

Filed Now. 3. 1969. Ser. No. 873.272
Claims prioriy, application Fraisce. Nov. 13. 1968, 173622

U.S. C. 61-46 1lo. CL EO2b 3122 SCam

A barrier. which may be used for the protection of harbor P,12
installations, is provided with a tiltable impact member and
resilient means is arranged in horizontal and vertical planes
in a mounting for the member so that the forces tending to
tilt the barrier act in shear on the resilient means.

3,630,036
ELONGATED ELEMENT TO BE DRIVEN INTO THE

GROUND TOGETHER WITH A SHOE
Abraham. Franceis Van Weele. Waddloxveem. Netherlands. Keywords: Concrete form; Pile, concrete;

ssignerto N.V. tto Asineing van WeriIen oorbeen 1J. Pile driver, water jet; Pile-
Nederhorst Turfunarkl. Gouda. Netherlands diigso

Filed Dee. 19, 1969. Ser. No. 886,700 diigso
Claimts priority, application Netherlands. Dee. 20, 1968.

July I5. 199 6819364. 69108127
Int. CL EO2d 7124

U.S. CI. 61-53.74 3 Claims

An elongated element, such as a foundation pile or a tube
for casting a concrete foundation pile in situ, adapted to be F

driven in the ground, in particular by vibration, together with Ki
a shoe, and comprising at least one supply pipe connected
with the outer wall of the element. extending in the longitu-

dinal direction of the same. terminating near the lower end of 'I
the element. and connectable at its top, through a supply
valve, to a source of a pressure medium, in particular water
under pressure. Each supply pipe, respectively, is provided at
its lower end with means preventing a penetration of earth
into the supply pipe substantially completely whens the suppily
valve is closed, but allowing a diseharge of the pressure medi-
urn from the supply pipe when the supply valve is open.
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3.630.i61
MULTIPLE PURPOSE FLOATING CONCRETE RING

Hams Christer Geoii. Rindogao. Stockholm. Sweden, as- Keywords: Off shore platform anchor; Offshore
sigawrto Aktiebologe Hydre Belong. Stifiahlt. Swedeo platform, fixed; Offshore storage

Filed May 6, 1969, Se. No. 822J S I tank, emergent; Offshore structure
Claims priority. application Sweden. May 17.1968. 6154t68 fender; Seabed foundation

In%. 0i. B6s3b 3 5 M2
U.S. CIL 114-0.5 T 8 Claims U.S. C1. X.R. 61-4.6.5; 220-9it; 220-13;

220-18
A concrete structure usable in water for a large number of

various purposes, as for instance for transporting and/or stor-
ing liquids having a lower density than that of the water, for
protecting a given iter surface .sgAunst wave motions, as
floating or bottom-fixed support foundation for other strusc-
tures in the water, for mooring other structures floating in
the water. etc. includes a cylindrical concrete sheil, which is
preferably open at both its ends and has a total displacement
in the water exceeding its total deadweight and as disposed in
the water with its axis of symmsetry substantially vertical. The 2,
wail structure of the cylindrical conscrete shell includes a--
large number of cells usable as ballast and trim tanks for con- -

trolling the attitude and the buoyancy of the concrete shell in- --

the water. The concrete shell or ring can be arranged floating A __________ A
in the war at the water surface or submerged to rest upon
the sea bottom with a force determined by the amount of bal-
last filled into the ballasit -and trim tanks. When used for
transtorting and/or storing a liquid having 3 lower le!"vitv
than that of water. the cargo liquid is disposed in a floating
position upon the water in the space enclosed by the cylindri-
cil conicrete shel.

3.630.376
OIL SLICK REMO'VING VESSEL Keywords: Pollutant collection; Pollutant

Larry D. Price. 26S65S. Union. Blue Ialand. 11l. removal w~atercraft; Pollutant,
Filed Nov. 3. 1'99. Ser. No. 813.153 auction removal

Int. Cl. E02b 15/04. 90ld 21/2,4
U.S. Cl. 210-242 6 Clainss U.S. Cl. X.R. 210-54.0

A vessel is disclosed for removing floating oil and other
waste matter from the surface of water, such asfrom lakes, .-

harbors. rivers or seas. An elongated pope having a plurality
of spaced situ for permitting water to flow therethrough is-
positioned along the forward portion of the vessel A pump -7-

provides water under pressure to the pipe. Means for adjust-
i the pitch of the vessel and the depth at which the pipe is ;a

positioned are also provided.

3.630.391
,MEMOD OLT REMOVING OU. FROM THE

SURFACE OF WATER
Kemmth S. Folos nd G~r IL i~as.. Cla Keaywords: Pollutant absorption; Pollutant,
Mi.., aolignes to Cenwed Corpaeaden, SL. Pasil. Milia. mechanical removal

No Drawing, Filed Feb. 28, 1969, See. Nai. 103,404
U' L2103 Ot CL 15111d 15/00 7cies U.S. C1. 1.1. 210-DIG 21

A felled fibrous sheet treated with a water repellent
izig material is used so remove oil floating upon the No Figure
surface of water by absorbing the oil in preference to the
water.
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3631.550
mOORING DEVICES

lesiie Gerald Builen. Dartmouth. Nova Scotia. Canada. as- Keywords: Buoy, instrumented; 3uoy mouring
signor to EMI Limited. Have%. England system; Instrumenc deployment

Filed July 16. 1969. Ser. No. 842.286
Claims priority, application Great Britain, July 16. 1968.

33,731168
Int. CI. 863b 21152

US. CI. 9-8 5 Claims V..
A mooring device is disclosed with a float to he held at a

given depth and including a sinker. means linking the float
and the stnker together, a cable connecting the float to the
sinker and means mounted on the stnker for paving out the
.able. means for disabling the paying out means on the um.

ia.t uf the sviner -th the sea bed, and means asvociatcd
-?h the kinking means for relea ing the 'nking means at a

i'.. ,.epth .Z

3,631.670
DEVICE TO EXTRACT POWER FROM THE

OSCILLATION OF THE SEA
Takis P. VassilakiS. Par. France. assignor to Treadwdl Cor- Keywords: Power, wave

peration -
FildSept. 30. 1969,Ser. No. 862.244 U.S. C1. X.R. 74-88; 74-126

nt. Cl. FOe 5/00
U.S. C. 60-22 4 Clain"

The device consists of two floats having different natural
oscillation frequencies. The floats are linked by a rocking -
rod. The floats are set into a bobbing motion relative to one
another by oscillations on the surface of a body of water. A 4, .
mechanism is provided for translating the rocking motion of
the rocking rod into a rotary motion of a fly wheel. The fly
wheel can be utilized to dnve a generator.
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3.631.679
APPARATUS TO CONFINE AND RECOVER OIL

SPILLAGE AT SEA
Paul Fisch, 171 East 77th St.. New York, N.Y. Keywords: Pollucant collection; Pollutant.

Filed July 24, 1969, Ser. No. W,4.301 surface barrier
Int. Cl. E02b 15,04

U.S. CI. 61 - I F 14 Claims

The apparatus is a loating loop barrer which can be
looped to surround a large water area covered wish oil. The 7.
loop can be reduced so that the originalyv thin oil film which / / -
%annot escape, will gain more height so tat it can be
pumped out. eparated from the ,,ater The ramer is
reduced by having one end passed through an eye at the
other end and pulled by a boat. The barrier comprises a tleu. .

ble steel cable or rope core surrounded by inflated sleeve
sections attached in tandem. The barrier can be reeed onto a
ship and the inflated sections separated from the rope. The
sleeves are detlated and stored on the ship while the rope is -/

wound on a drum for storage on the ship. ' E

3.631,827
HOPPER BARGE

Bartele Van der Werf, Capelle AD Ij.el. Netherlands. as- Keywords: Rapper barge
signor to A. Vuyk & Zonens Scdeepswerves N.Y., Ijssel.
Netherlands

Filed Jan. 2. 1910, Ser. No. 335
In. CL B63b J35/30

U-S. CL !14-29 1 Claim

A hopper barge comprises two longitudinal buoyanc)
chambers hinged together beneath the deck and defining ..
over a parn of their lengths a passageway interposed
thereberween. which chambers can be adlusted relative to
each other by means of at least one hydraulic cylinder
located above the deck and hingedly connected thereto. Ac- . \./
cording to the invention, the or each hydraulic cylinder has
both the hinged connection of the piton rod and the hinged
connection of the cylinder to ft associated barge section
spaced the same distance from the vertical longitudinal
center plane of the barge and located near the middle of the
paios rod and the middle of.ie cylinder, respectively.

3.631.932
OFFSHORE DRILLING APPARATUS AND METHOD

Leonard A. Liandlt. Minneapolis, Was, assignor to . J. Keywords: Saupler, seabed-drilled core
Loases Company,.Minneapols, MI.

Flied Sept. 3, 1968. Ser. No. 756897 U.S. Cl. X.R. 173-147; 175-246
let. CL E21b 7112

U.S. CL. 175-6 26 Cli m

Method and apparatus for taking core from a submerged
earth formation that including drilling a casing into an earth
formation a number of feet. A flotauon tank is provided on
the upper end of the casing while a cushion drm assembly is
mounted on the lower end of the casing to control the rate of
descent of the rotating casing into the formation; and such an
assembly or weight on the lower end of the casing is provided ,,
to maintain the major portion f the casing in tension. After
the casing is extended into the earth formation, a dill unit is
supportedly mounted on the casing, a drill stem extended
down through the casing and the drill stein drilled into the -_T 1
formaon for continuing the core-taking operation.

130

v,,

* .: - .. ' . , .



3,631.984
METHOD AND DEVICE FOR SEPARATION OF LIQUIDS
Eric Rath. 24 IS Call Del Cero. La Jola, Calif. Keywords: Pollutant, surface barrier

Filed u. 8 1969, Ser. No. 849.304
ItLCL EO2b 15/04 U.S. Cl. X.R. 61-1F, 210-170; 210-242;

US. CL 210-83 S Claims 210-DIG.21

This is a method and device for separation of liquids par.
ticularly in those situations where a contaminating liquid is
entering another liquidand it is desired to contain the con-
tamiaung liquid in a limited area and separate it from the
iulk of the other liquid. This is Accomplished by the use of '15F --
in airflow through a conduit which conduit hovers on the "I _21

liquid by means of the airflow and creates a troughlike seal
about the contaminating liquid and contains the same or
.ooperates with the conduit to remove the same by a Z4

troughlike skimming effect.

3.631.997
METHOD OF LOADING THE HOLD OF A VESSEL WITH

DREDGING SPOIL
Jan De Koning. Amsterdam, Netherlands. assignor to N. V. Keyvorda: Dredge-spoil transport

Ingenieursbureanu voor Systemen en Octrooien "Spanstaai"
.Rotterdam. Netherlands U.S. Cl. X.R. 37-58; 114-26; 214-15B

Filed Nov. 12. 1969. Se. No. 875,650
Claims priority, application Netherlands. Nov. 15. 1968.

6816373
Int. CL 863b 27/24

US. CL 214- 1S2 3 Clams

In the conventional method of loading a hold of a vessel
with dredging spoil, in which a suspension of water and
dredging spoil is admitted into the hold after the hold over. F7
flows until the required amount of dredging spoil is situated
in the hold.

Much dredging spoil flows into the outboard water. A
more efficient filling operation is obtained when the suspen.
sion is deposited in a tube which is so kept in the hold that it s" ?d -0 0
is surrounded by the hold on all sides, and which is kept at A
such a depth in the hold that the bottom of the tube always
remains above the level of the settled part of the spoil, while
the tube penetrates into the-liquid.

3,632.508
METHOD AND APPARATUS FOR DESILTING

AND/OR DESALTING BODIES OF WATER
Barney Glide., 32 W. 76th SL, New York. N.Y. 10023 Keywords: Channel barrier; Channel Protec-

Filed Jan. 21. 1970. Ser. No. 4,667iUt. CL B01d 21/00 tion; Tidal estuary water
U.S. Cf. 210-65 Clims quality; Tidal inlet

One or more dam-like structures are used to isolate an U.S. Cl. X.R. 61-30; 210-170
estuary or lagoon from the ocean in order to be able to
control the flow of water between the ocean and the , _,
estuary during changes in tide. The dam-like structure is
provided with Sates and valves for controlling one or
more passages therethrough in order to control the flow
of water between the ocean and the estuary in such pre-
determined manner so as to selectively de-silt the estuary,
or de-salt the estuary by permitting the water in the '' .
estuary to be replaced by fresh water from the rivers
feeding the estuary.

32
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3.633.419
EXPERIMENTAL BASIN AND MEANS FOR TESTING
BEHAN, IORS OF OFFSHORE MARINE STRUCTURES

Itukio %ritj; Noshiki Nkao, both of Hiroshiina; Keywords: laydratlic model hasin;
Takashi l.si, Saiki-gun. and Koozoo Tag.yn. Hiroshima Wtve flt e
All of Japan. assicnors to Mitsubishi Jukoxyo Kahuihiki.
Ki,ha.Tk o. Japan U.S. Cl. X.R. 73-432SD

Claims priority. application Japan. Dec. II, 1968, 4390750
int. Cl. GOIm /000

U.S. Cl. 73-149 2 Claims

A bain trr testing Ute effect of a marine platform or
vImilar marine vinicture characterized hy provi-.ng 3 long
basin, a wave-forming means provided at one end of said
toni basin, a asve damper at the other end thereof, a water So Fb 3 1 50 -7 Fb T. .,a
.. ;rcuilation channel extending along the outside of said basin
to communicate with the bottom of each end of said basin in L -- -. J
the proximity of each end. a water-feeding means to move
the water in said channel in at least one direction and i 42 .

thereby to produce a stream or current as desired in the
water in said basin.

3,633.530
FLOeT; 7G DEVICE FOR SUBMARINE WORKING

VEHICLES
Toshk Mtrata, Matsudo, and ALsushil Yasui, Tokyo, both of Keywords: Seabed grader

Japan. assignors to Hitachi. Ltd., Tokyo, Japan
Filed July 17. 1970, Ser. No. 55.701 U.S. c. X.R. 61-69R

Claims priority, application Japan. July 21. 1969.44/68507
Int. CI. B

6 3
g 8100

U.S. CL 114- 16 E 3 Claims

A floating device for a submarine working vehicle, which
comprises two floating tanks mounted on the body of the
submarine working vehicle. each of said floating tanks having f' -
the interior thereof divided- into a plurality of independent
pressure air chambert, each of said pressure air chambers
having a pressure ar discharge conduit connected to the
upper portion and a manhole provided at the lower portion
thereof, said manhole being communicated with a pressure
air supply conduit. ard each of said conduits being provided
with a valve by which the quantity of pressure air in the float-
ing tank is adjusted so as to float the submarine working
vehicle

3,634,27
OIL SLICK ELIMINATION

William 8. Patterson, Jr., Houston. TeL, aspig r to Keywords: Pollitnt baorpt.o
Dresser Industries, Ie.. Houston. Tux.

No Drawing. Filed Sept. 9, 1969, Ser. No. 836,492 U.S. Cl. XR. 210.-40; 210-DIG.21
l CL E02b 15/04

U.S. Cf. 210-11 4 Claims

A method for rendering innocuous and/or eliminating

an oil slick on a body of water by using an oil absorbent
clay. An emulsifer can be used to allow the clay to sink No Figure
in the body of water after absorbing the oil of the oil
tlick.
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3.634.607
ARMORED CABLE

Neil Coleman, Highland Park. Ill.. assignor to Coleman Cable Keywords: Instruntent cable
& Wire Campion), River Grove. Ill.

Filed June 18. 1970, Ser. %o. 47,240 U.S. Cl. X.R. 174-108; 174-ilOPII; 174-113R
lnt. Cl. b01b 7,18

U.S. CL. 174-120 7 Claims .

An arm~ored cable for use primrarils in undei-watet
geophysical exploration and in offshore oildrlling operations
includ es helically wrapped lavers of oriented thermoplasic
itrands surrounding a jacketed core of one or more insulated Z
conductors for providing high-strength armored protection
for the core whalt being resistant to tne underwater environ-
ment.

JANUARY 18, 1972

3.635.032
BOOMI FOR OIL SPILT ON WATER

D. Henry Dety Weybridge; Leslie Baretheuick. Ascot. and Keywords: Pollutatnt collection; Pollutant.
Michael Guthrie Webb, Isle rad Wight. all of Eric]adas. surface barrier
signers to The British Petoletan Company Limited, Loe-
doe. England-

Filed Aug. 26. 1 99.Ser. No. 853,116
Claim priority. appication Gneat Britain. Sept. 13, 1968,

43,697/68
List. CL EO2b 15104

U.S. CL61-1 F 4 Clims

A floatable oil spillage boom which comprises two arms so
ato gave a V-configuration The boom is deployed downwind

ofa ilick which drifts into the apex so that it is concentrated
to facilitate collection or destruction. Inflatable booms, e.g.
air- and water-inflaited are particularly suitable. \\

3.635,033
BrIMNOUIS COMPOSITIONS IN HYDRAULIC

CONSTRUCTIONS
llee J. Th. Spam, Do W11 and Albert J. Woesaeak, Keywords: Asphalt; Breakwater, rubble;
H11iathe.s. baet of Netheresids. asgnrs to Ulitarnmarn N.Y., Grouting; Revetment

Filehd Der. 2. 19, Ser. No. 88 1,607 U.S. Ci. X.R. 61-37
Cliaims priority. appiation Gream Britain, Dec. 16, 1968,

59.690168
at. CL. EO2b 3106

. CL 61-4 8 Cluires

A method is provided for the stabilization of a water
permeable breakwater construction composed of open layers
of stone or block. This method includes the steps of applying
a viscous bituminous composition in discrete patches on theri2
lining surface of the stone or block layers to form a discon-
tinuous: layer of the bituminous composition on the lining i. *

sraeand then flowing the bitumiinouis patches downwardly
through the lining surface to thereby extend the discontinu-
ouis layer of the biturnanous composition beneath the lining
surface. The finished breakwater construction has openings M.i.
which extend completely through the bttsuuanaus layer and
all the layers of suone or blockt.
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3,635,292
PILE GRIPS

Anthony Edward Walter Last, Stowmarket, England, assignor Keywords: Pile driver, impact
to The British Steel Piling Co.. Limited. Clayton Ipswich,
SufealU England

Filed July 17, 1910, Ser. No. $5,700
Int. CL 9O2d 7100

US.. CL 173-132 9 Claims

A fluid-operated pile dnver incorporating a pair of jaw mere-
bets to grip the pile to prevent the upward reaction force from
lifting the housing of the driver during the downstroke of the . -

,
ram. gripping of the pde being achieved through a piston at-tached to one of" the jaw member, the piston and assoiated ,' ~ " 

, :. -

member being movable towards and away from the other jaw -
member by means of a diaphragm. subjected to the presaure of Q. O.,I
a fluid supply, cooperating with the piston. 1  

,, .

3,635.342
METHOD A1ND APPARATUS FOR RECOVERING A

SUBSTANCE FLOATING AS A SHEET ON THE SURFACE
OF A LIQUID MASS

Jean-Claude Mourion. Saiat.Germain-en-Laye. and Ernest Keywords: Pollutant collection; Pollutant,
Marie Rene Dubois, Sceaux. both ot France, assignors to suction removal
serdn & Cie, Plaisir, France

Filed Dec. 22. 1969. Ser. '0. 887,297 U.S. Ci. X.R. 210-242; 210-DIG.21
tot. Cl. C0C 1/38

U.S. CL 210-84 IS Claims

For recovering a substance. more especially a hydrocar.
bon. spread As a thin sheet and floating on the surface of a Is 2 9 1

fiquid. the liquid is. us the viinity of its surface, subjected to
a local rotating movement so as to bring about the formation
of a vortex-type cavity which is open and hat a verical axis. - - -
and in which the substance originating from the sheet accu- - _
mulates. and from the said cavity the accumulated substance
is extracted, the amount extracted being autmacally
replaced. as it is extracted, by further substance emanating
om the sheet.
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3.635.347
APPARATUS FOR CONTROLLING THE DISPERSION OF

POLLUTANTS FLOATING ON A BODY OF WATER
Edward J. Ropoick. 1501 Licilta Ave, N.E, Reaso, Wash. Keywords: Pollutant, submerged barrier-

Filed Aug. 15, 1969. Set. No. 850,420 Pollutant, surface barrier
15L CL C02b 9102

U.S. C .IO-242 1O Claims

Dispersion of pollutants having specific gravities less than
that of water and floating on a body of water are controlled
by encircling the pollutant body with a floating reservoir wall
having an open top and open bottom. The reservoir wall
comprises an elongated length of flexible water.impervious
material having disposed along its upper end a plurality of in-
flatable flotation cells inflatable through a common duct
running the length thereof and having disposed along its
lower end ballast means for maintaining the lower end of the
wall beneath the surface of the pollutant and body of water.
The ends of the reservoir wall are joined together in sealing
relationship by compressively engaging inflated cells disposed
along the ends of the reservoir wall. Pollutants issuing into a
body of water can be directed into the interior of the en-
closed reservoir formed by the reservoir wall by a flexible or
inflexible conduit secured at one end around the source of
pollution with the opposite end leading to the interior of the
reservoir The reservoir wall is held in a predetermined loca
t on hy means of anchors resting or. the floor of the td .f

,ater and connected b lead lines to the lower end of the
reservoir wall.

3.635.813
ANODE SYSTEM FOR CATHODIC PROTECTION OF

STRETCHED CHAIN
Richard W. Drisko, Oxnard, and Earl J. Kiefer, La Me Keywords: Cathodic protection;

both of Calif., assigners to The United States of America a, Corrosion prevention
represented by the Secretary of the Navy

Filed Mar. 3. 1969. Set. No. 803,764
Int. CL C23f 13100 Nit

U.S. CL 204-197 1 Claim

The invention comprises cathodic protection against corro-
sion of stretched chain immersed in an electrolyte (sea
water) in which sacrificial anodes of pure zinc am cast onto
independent and spaced links of the chain. In order to ensure a

electrical continuity between adjacent links, a cable may be
stretched therealong connecting each link to the spaced
anodes. Thus when the chains are positioned in water having
a high conductivity. e.g.. sea water, the sacrificial anodes are
consumed and an electrical current passes along the chain
links so as to produce electrical potential and cathodicaly
protect the chain from corrosion.

3,635.819
PROCESS FOR CLEANING UP OIL SPILLS

Roiert Kaiser. Cambridge, Mass., assignor to Asco Corpor- Keywords: Pollutant coalescence; Pollutant
tion. Cincinnati. Ohio collection; Pollutant, mechanical

Filed June IS, 1970. Set. No. 46.5S8 removal
Int. Cl. E02b 15104

US. CI. 210-40 10Claims U.S. Cl. X.R. 210-65; 210-DIG.21; 252-62.51

The present invention relates to a system'for controlling oil
spills floating on open bodies of water. The process involves
dispersing a hydrocarbon base ferrofluid containing an oil
soluble water insoluble surfactant and a stable colloid of No Figure
magnetic solids e.g magnetite into the oil slick, then using a
magnetic field to attract and pick up the oil spill, which is
now magnetically responsive.
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3,636.713
MARINE BLOCK

Ra. mond J. O'Neill, Yonkers. N.Y., assignor to Grarlen Keywords: Concrete armor unit
Marine Rewarch Corporation. I onkers. N.Y,

Filed Feb. 9. 1970. Ser. No. 9.558
Int. C1. E02b 3/08. 3114

U.S. CL 61--4 12 Claims

A marine olock useable with other simotiar marine blocks in
constructing marine structures such as groins, breakwaters,
seawalls and seawall armor. The blocks are used in construct- e

ing structures in an arranged condition in which they are i

keyed together and may be disposed in a random arrange- -k 14
ment. Each block is constructed as two massive, end cvlin- - r

ders of circular cross section joined together integrally by a
center cvlinder of ,esr mass and diameter thar the eod
csl.nders The end cylnders are arranged at qO

° 
to each

other so that one consututes a horizontal cylinder and the
other a vertical or upstanoing cylinder.

3.636.718
WATER JETTED PILING

John B. Keats. Jeffersonville. Ind.. assignor to Borg-Warner Keywords: Offshore cotst:uction; Pile, con-
Corporation, Chicago. IlL crete; Pile driver, water jet; Pile-

Filed Mar. 16. 1970. Set. No. 19,566 driving shoe
lot. Cl. EO2b 5,32. 724

U.S. Cl. 61-53.74 4 Claims

A pile and method of sinking piling into clay. sand or other
material (wntch may be underwater) is disclosed employing a
downward pointing hollow plastic nose cone base which is
ifled with concrete and through which water is jetted to

erode away the earth. The extenor of the cone is broken by
threads formed !hereon to allow the pile to be advanced
through strata of harder nrtiterial such as shell layers. The
upper surface of the nose cone includes a series of stair-
stepped cylindrical flanges to receive different diameter
plastic pipe. The piling may be formed of any height desired
by adding additional pipe sections to the top of the initial
pipe sections. The pipe sections are aiso preferably filled with
concrete which may be reinforced by a spiral steel reinforce-
ment rod. In assembling, the lightweight plastic members are
solvent welded together it the site, concrete is poured into
the nose cone About a central jetting pipe and the unit
lowered to the earth. Then by either jet action or screw ac.
tion or both, the piling is advanced into the earth to the

desired depth Additional pipe segments are added as needed
as the piling drops further into the ground. Steel reinforcing
rods and concrete are then added if desired.
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3,636.908
MOBILE DOCK FOR SMALL CRAFT

Albert Feldman, 4 Upton Road. and Robert Feldman. 7 Lar- Keywords: Pier, floating; Pier, mobile;
nis Road. both of, Framingham. Mass. Small-craft pier

Filed July 29, 1969. Set. No. 845,759
I L Cf. B63b 21/00

U.S. CL 114-2.30 1claim

A mobile dock for small craft is described. comprising a .
ship whose hull has relatively straight and low sides and at
east one substantially flat side deck. A track is mounted on
the deck to hold movable assemblies. Each assembly has an
elongated pole member pivotally movable in a transverse
plane. A pair of pole members when extended out horizon-
tally from the deck hold the hull of a small craft- 1z

3.637.080
METHOD OF AND APPARATUS FOR SKIMMING
FLOTSAM FROM THE SURFACE OF A BODY OF

WATER
Arthur L Markel. Mam. A... maignor to Reynolds Interna. Keywords: Pollutant, mechanical removal;

tionaj, Inc- Richmond. Va. Pollutant removal watercraft;
Filed Oct. 9. 1970, Ser. No. 79.487 Water plant removal

Int. CL EO2b 13/04
U.S. CL 210-83 IS Calius U.S. Cl. X.R. 210-242; 210-526

A method of and apparatus for skimming flotsam from the
surface of a body of water. Floating material, such as oil, is
directed toward and into pockets on a continuously driven
conveyor belt means which serves to submerge the floating * [ -'

material beneath the surface of the water. A transfer of the .-- ..
material is made to a suitable conduit means from which the , ,,
floating material is pumped to a suitable reservoir or station.-
where it is separated from the water. When the skimmer is -
used to harvest plants or the like. a cutting means is placed in a
the entrance of the conduit to shred the plants. - ,,
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3,63U,38
APPARATUS AND METhOD F)R DEEP SEA DREDGING
Arthur J. Nelson, 3304 Shasta Drive, San Mateo. Calf. Keywordst Dredge, cutterhead; Dredge ladder

Filed Nov. 4. 1969. Ser. No. 873,985 control; Seabed trencher
Int. Cl. E02f 3/88

U.S. CL 37-65 IICaits U.S. Cl. X.R. 37-72; 37-195; 37-0ZG.8;
61-46; 114-144; 175-7

A pair of cutters and a dredge pump mounted to a lower-

most pontoon is immersed to penetrate the floor of a body of
water employing an indicator to limit the depth of cut for the
pendulous traverse over a selected floor area. Anchors are
selectively embedded into the floor remote to the dredged
area to which wires are connected extending from powered
winches mounted on the lowermost pontoon. The extended
anchored wires ate intermediately supported by a buoyed
pendant so as to elevate those wires off the floor to avoid
prolonged dragging and contaminating effect to thern. Con-
sequential with the catenary cu'.re resulting from that rlea.
don, a te-.sion is developed a .n artificial em_-. ;.I
slacked ..irt paid off one of a F ur f dentical winches at a
greater rate than the opposite wire hauled-in to effect the
penidulous swing established by a wire fixed to an anchor axt
ally cenai A.th :.ut remote to the selected area. Each pen-
dulous swing is at a radius shortened by a winch oriented in
mounting with the two identical winches so that all wires lead
from the winch as tangent lines direct to the anchor. "he
anchors are relocated by towing on a surfaced conduit pen-
dant extending to a lower buoy of adjustable support capaci- "' "
ty secured by a cable pendant to the anchor whereby the
buoy lift capacity is increased to free the embedded anchor -,.

off the floor.
An articulative conduit in fluid communication between

the pump and a delivery termina. on a surfaced service sta- -
tx is supported an a suspended tensioned array stabilized by
immersed pontoons of selected and automatcally adjusted
support capacity responsive to changes encountered. An ar-
rangement of hoists, strucuraJ provisions and utilization of
pontoons common with the array facilitate the transfer of ob-
jecta to and from the service station and the array to modify
the dredging apparatus.
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3.638.429

APPARATUS FOR CONFINiNGMATERIAL FLOATLNG
ON WATER

Theodnfe E. Sldek. Ua Mesa; John E. Palmer. Santa Arm. Keywords: Pollutant, surface barrier
and Michael F. Steele. Costs .Mesa. all of Calif.. assigptori to

The Susquehanna Corporation. Fairfax. Va.
Fded May 18, 1970, sir. No. 38.111

US. Cl. 61-1 F 8 Claims

Apparatus for confining material floating on water, com-
prising a floating barrier having upper and lower pivotally
connected sections. The upper section is buoyant and thus
seeks the water surface. and the lower section is of neutral
buoyancy so as to provide ballast and to remain below the
surface of the water. A restraint strap is connected to the
upper and lower sections to limit the relative movement ,
therebetween. In operation, when there is an upward move-
ment of the water surface, the upper section pivots upwardly
to seek the water surface and the lower section remains - -
below the water surface, thereby preventing the floating
material from moving over or under the barrier. The restraint
strap limits the movement of the upper section from a sub-
stantially honzo.,x! osittion adjacent the !ower section to a
substantially vertical position when subjected to wave mo-
don.

3.638,430
HIGH-STRENGTH FIRE-RESISTANT SPILL CONTROL

BoOMS
.Millard F. Smith. P.O. Box 295, Saugatsck, Cone. Yeyvords: Pollutant, surface barrier

Flied Apr. L4. 1969, Ser. No. 815,663
IatCL E02b ISI04 U.S. Cl. X.R. 61-5

U.S.. 61-1F 9 Clams

Rugged high-strength fire-resistant floating booms, each in-
corporating a continuous flexible fin suspended at and ex-
tending below the surface of a body of water, supported by
short floats formed of highly fire-resistant material, such as
foamed aluminum blocks, spaced apart longitudinally along
the upper edge of the fin to permit flexing and accordion
folding of the structure and to provide flexible articulating
movement with surface waves; all parts of each spill control
boom being formed of highly fire-resistant and high-strength . -

materials substantially impervious to impact, bending or
snagging between vessels, docks, pilings and similar struc-
tures, and optionally incorporating resilient fender materials
protecting the hulls of adjacent vessels and barges as well as
docks and pilinp from impact damage, while retaining
spilled petroleum products or other floating materials
discharged from a dockside vessel in the immediate vicinity
of the spill, and preventing the movement of such spilled
material under docks and other structures.
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3,638.432
STrATIO%ARY DREDGING APPA.RATUS

Towniied L. s'tinmaker. 265 Summit A%,e., San RafAel, Keywords: Channel protection; Dredge,

co. Filed 4kpr. 28. 1969, Set. No. 819.75 ISeuctia"n; Tidal inlet

ti. .6 ZlaL 0I. E02b 3'02. E02f 1, 28 0Cais US Cl. X.R. 375;37-61

-)is application disc-vcs anparutus f,rc remosine .tnd Anid
tl.irr sedlttiefLsfl maicoAAls im %3erWaYS Anu istner sub-

Twcilled tscatiorut cumprising a generalls honzAwnWa per.
?-'iro pipe extenamfl ... ros Lhe tttim ,,f Lie .itcr.,
. n necied it, A %uc!i-sn isump shove the sater "ee -ith 4

a hie, virume clewr water itupply conduit entering the per-.
forsad conduit newr the perforatins closest to the pump. 4 3 3
Thse cear water supply man he provsided by a suction ap- 3

paratus of A pressure apparatus, and where the perforations
we provided in the bottom of the perforated pipe. the pipe
mnav dig its iwn channel in the bottom ofi a waterwan

3.638.436
RE'VERSED SLOPE SKIRT PILE %IARIE PLATFORM

ANCHORI%(G
Ivo C. oilgunowski. Houston. Tex., assiano to Texaco Inc., Keywiorda: Of fshore ilatform, fixed; Pile

N.ew York, N.Y. placement; Seabed foundation
Filed fl1-. 11. 19, Ser. %so. 1467.244

tnt. Cl. FO~b .7'0
L..Cl. ft 1-46.5 6 claims

Tuec invention relate. to a marine platform for supporing a
deck or a similar wior.ing structure above the water's surface
at an offshore location. The platform includes an uprightlyI
positioned support jacket that extends to the sea floor. hav-
ing anchoring tneanis at the lower end for izedly positioning L -

the jacket in place. T7he anchoring means is so arrantged with- -.-- -

respect to the jacket to firmly locate the latter even though,
the anchoring substratum be underconsolidated. or charac-
terized by generally poor holding ability. Said anchoring
meanis Mbodies a series of peripherally located skirt piles
that are sloped inwardly at an angle toward the support
lacket interior to increase the resistance of the jacket to
'being displaced or upset fromi a vertical dispocsition. Lateral
storm loads imposed against the jacket are thus transferred to
the foundation strata by axial pile loads.only. Safety, stability -X,
Against overturning and total collapse of the entire marine
structure is thereby improved.

3.638.439
EMBEDDING CABLELIKE MEMBERS

Otte C. Niedetet. Old Lyme. Conn.. assignor to Aqua-Tech. Keywords: Seabed cable plow; Seabed
Inc., Norwick. Conn. e he

Filed Mat. 16. 1970, Ser. No. 19.853 tece
list. CI. F 161 1 /00: E021 5/102U..C..R 376

U'.S. Cl.61-72.4 - 18 Claims S*C. .. 371

Cable embedment with apparatus comprising a water bed
contacting support assembly, sat entrance guide having a Ion-
Wtudinal axis. a depressor extending generally along a con-
tinuation of the axs rearward of the entrance, a jet assembly t" ~,
extending beneath the depressor, and, connected to the jet
nusmbly, a source of fluid under pressure for creating a jet -

flow at a flow rate sufficiently high and a pressure sufficiently --- ___

low to temporarily liouify water bed soil in the path of the
cable without substantial permanent soil displacement.
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3,638.601
ACOUSTICALLY TRANSP ARENT HYDRODYNAMIC
TOA ED BODY FOR UNDERWATER EXPLORIION

AND THE LIKE
Neville E. Hale. Port Credit. Ontario. and Kenneth Gardner, Keywords: Towed vehicle

Mimico. Ontario. both of Canada. assignors to Fathom
Oceanology Limited. Port Credit. Ontario, Canada

Filed Aug. It. 1969. Set. No. 848.87
Claims priority, application Great Britain, Sept. 3. 1968,

41,756#68
Int. CI. B63b 21/00

L.S. ClI. 114-235B 7 Claims " -

A uomersibie towitoie pody for underwater acoustic pur- . - -

poses comprising an Acoustically transparent hell which is
supported by An internal i)dN structure in the fo-m -of an
acoustically transparent compartment for receiving a trans- , - -
ducer and having a transducer removably mounted in the
compartment so that the towed body retains its structural in- __ --
tegnty independently of the transducer

3,638.738
PILE DRIVING APPARATUS

Dexter L. Vartell. 4200 Scotland St.. Apt. 82, Houston, Tex. Keywords: Offshore construction; Pile
Filed Aug. 3. !O. zer. No. 60.289 ariver, impact

Int Cl. F02d - 00
uS. Cl 173-90 IOClims U.S. Ci. X.R. 61-53.5; 173-126

Pile dn.ing apparatus adatjed i arpiy a driving force 'o
casing or piling to force same into the ground. wherein su- - 7. i

ccssve silugs of water are dropped under pressure to impart _
successive down 1,10w' to the apparatus, which blows are
transmitted to the casing or piling. whereby increased blows
can he imparted with a minimum weight for the apparatus.

3.638.79
APPARATUS FOR PREVENTING OIL POLLUTION Keywovdis: Offshore caisson; Pollutant,

Ray Tu e; Rkhard H. Grave. both of Houston. Tea. asd submerged barrier; Pollutant,
Ray J. De Rmes, New Iberia. La.. aignor to Texaeo te. surface barrier
New York. N.Y.

Filed Dec. 31, 1%8. Se-. No.816.876 U.S. Cl. X.R. 210-250; 210-519
Int. CL BOld 21124

US. CI. 210-170 S Claims

An oil pollution control apparatus that isolates a portion of
a suhntantmal body of water. The portion silted extends C -
from above the surface to near the bottom of the hody of
water. A structural example is a vertical caisson with its base
extending into the bottom of the body of water and with
openings just above that bottom to permit circulation of the
water at that level.
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3.64U.073
BARRIER FOR DEFMNING A SWIMMING AREA

Frank J. Samsel. 13455 Lake %ve.. Lakewood. Ohio Keywords: Pollutant, submerged barrier;
Filed May 7, t969, Set. No. 822,400 Pollutant, surface barrier

In(. Cl. E02b J. 1,O. If,OO, 5,04
U.S. CI. 61-1 F 6Claims U.S. Cl. X.R. 4-172; 4-172.19

This invention relates to a floatable barrier comprising a
plurality of sections or panel memoers. removably secured .
together to form an integrated structure for use in isolating
or defining a confined area along the edge of a body of
water, which area can be treated and made afie for human
occupancy. Each section or panel member is formed of a ' Y
flexible sheet of impervious material with the upper edge -.
portion thereof overlapped to define a chamber coextensive - L
with the width of the section for receiving floatable material
which may be either a solid or a gas and the lower edge por- - A. .
uion reinforced and secured to anchoring means, for main- -
".nicag d e sections in a wubstantially vertizal pu~iuon when
apmved within die .ater.

3,640.075
METHOD OF INSTALLING BREAKWATER CAISSONS Keywords: 3reakwater, concrete; Offshore

James H. La Peyre, 13 Richmond PL, New Orleans. La. caisson; Offshore construction;
Flied Oct. 16. 1969. Se. No. 8"823 Seawall

let. Cl. EO2b 3106
U.S. CL61-5 2Claius U.S. Cl. X.f. 61-46

This disclosure is directed to caissons and to a method of
constructing seawalls, breakwaters, jetties, groins and the like .
utliziang the cassons which are closed sided, hollow, bottom- 2-

les and compartmented precast concrete structures adapted - ""1

to be air pressurized for flotation in water with their bottom- ----

lai sides downward to Owe erection site and then depres-
suisad and sunk into position and anchored against move-

ment by imbedding in UOe water bottom and by filling with z -7.
dredged and/or pumped in solids. -'
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3.640.413
BOAT CRAINE

Cart Robert Klein, 403 %orthwest Street, Bellevue. Ohio Keyw'ords: Small-craft launcher
Filed Dec. 29. 196s9, Ser. No. 8d8,776

Ua L Cl. B60p , a0 U.S. Cl. X.R. 212-14; 294-74
U.S. Cl. 14-39 5SClaimsa

Straddle-type boat crane for lowering and lifting boats into
and out of the water and for transporting them to and from 71i'
the water. The crane includes fixed position forward and rear ,
hoists, the latter being free of any fixed or movable trans- .i,- -.

verse member and providing unlimited inside clear height at <.

all times for ease and convenience in handling boats having ) ' . ,
high superstructures or tall spars.

3,641.494
CONTOUR-MAPPING SYSTEM

Donald J. White, Natick, and William R. Navin. Jr., Rayn- Keywords: Sonar, depth sounder
ham, both of Mas. asdgswrs to General Instrument Cor-
partioa.Newark.N.J. . U.S. Cl. X.R. 340-3F; 340-3PS; 340-5C(;

Filed Mar. 10, 1970, Ser. No. 18,137 343-5PM
lat CL GOIs 9166

U.S. CIL 340-3 R 8 Claims

A system for mapping the contour of a surface from a

for transmitting and receiving reflected radiation from said

surface and which includes a display scope adapted to
produce a visual trace in successive sweeps representing said
surface contour. Means are provided for timing the com-
mencement of said trace along said sweep in accordance with
the angular position of said vehicle receiving means so that
the angular position of said trace corresponds to the true an-
gular position of said vehicle with respect to the vertical.
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3.641 .770
FLOATING OIL CONFINING APPARATUS

Hugsh J. Fitzgerald. Awdn. TeL. assignor to Ocean Paillution Keywords: Pollutant, surface barr±er
Control. Inc., Dafls, Tea.

FiledJune25. 1969, Ser. No. 836,545 U.s. ci. 1.1. 138-11; 210-242
Int. C!. EO2b 15i04; F161 39/02; BOld 17/02

US. 4-L 61-1 3 Claims

Apparatus for confining nd reno,,ig oily material on the
surtace of a bodv of water consisting of a pnlveonal ring

formd by flexible tubular float members inflated to a pr s. d ii"
sure on the order of 0.5 psi., with a weighted skirt depend-
ing therefrom, and with a transfer pipe having its inlet end

removably supported in the leeward corner of the ring at t
e~eithin the thickness of the oily accumulation. r.

3.641,771
APPARATUS AND METHOD FOR CONFINING AND

COLLECTLNG OIL FLOATING ON A WATER SURFACE
Howard D. Spandau, Houston, Tex. assgnor to David M. Keywords: Pollucant, surface barrier

Johsm and Robert L Fleminag, part interest to each
Filed Aug. 14. 1969, Ser. No. 849,985

lot. CL EO2h 15104
US. CL6 6 I-1 F $ Claims

A series of gas inflated bodies are secured end-to-end to '-
form a buoyant toroidal bamer which confines oil floating
within the area cir.jmscnbed by the bafer. Each of the
bodies includes a coupling means which secures adjacent

-  
. ,

bodies together in a leakproof seal and also acts as a harness 7 7

structure for anchoring the composite toroidal body in place. S

Water a /or od -nay be placed inside the inflated bodies to
act as ballast and to provide storage for oil.

In a modified form. a number of the inflated bodies are "
secured to each other and attached to the main bamer to
form a lock which permits vessels to enter or leave the cir-
cumacribed area without loss of any of the confimed oil.
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3,641,780
TUENCHIESS LAI ING OF" PIPE UNDERGROUND

Ainslev N. Ede, 36 Thornton Wiv, Cambridge, England Keyvords: Seabed cable plow; Seabed
Or" application May 3. 1968. Set. No. 726,495. now pipeline placement

Patent No. 3,5.86.90, dated Dec. 15, 1970. Divided and this
application July 10, 1970, Set. No. 3., % U.S. Cl. X.R. 37-193; 61-72.5

Claims priority. application Great Britain. %a. 3. 1967.
20.476.67

Int. CI. F161 1. 00. E021 i/18
U.S. CI. 61 -72.4 6 Claims

The invention is a method and apparatus for the trenchless
living of pioc underground. in which a mole plough is forced

througr the ground by means of a tractor or winch to form.
an anderground tunnel, and a continuous length of flexible
leesing. for example made of polythene. is fed down through

t he Istllow coulter of the advancing mole plough and is laid

in the newly formed tunnel behind the mole, and at the same
time . length of rigid pipe is thrust forwards lengthwise into
the tunnel and within the sleeving laid behind the ad~ancing
mole plough. by means of a driving machine including sets of

pneumatc.tiered driving rollers between which the pipe is . -, ,, -,

frictionally engaged. The pipe length is forced forwardly -.
within the sleeving from the start of the underground tunnel .
at a speed which is coordinated with the speed of travel of
:he mole plough, for example by means of a trailing marker. __,____-___,_______.

so that the leaing end of the pipe length foilows closely be-

hind the rear of the advancing mole In this way the pipe
iength is pushed into its final position enciosed in the protec-
tive sleeving which protects it against corrosive attack by soil
water If desired cement grout may be injected into the sleev-
ing to form an auxiliary protective coating around the pipe.

The specification also describes a modified form of mole
plough designed to be used in a submerged position for pipe
laying by the described method in a river bed or estuary bed,
and to be rendered buoyant by means of compressed air for
navigation purposes. This mole plough has a hollow
framework and pivoted front An rear undercarriages with
pivoted hollow rollers which also act as floats.

3,642.089
MARINE IMPLODER-TYPE ACOUSTIC IMPULSE

GENERATOR
Maniio L Parker. and Hillman Southwick. both of Hloaston. Keywords: Seismc implosive acoustic

Tea.. assianors to Western Geophysical Company of Amer. transmitter
lea. Houston. Tea.

FiledJuly 23. 199. Ser. No. 844,011 U.S. Cl. X.R. 181-0.511; 181-0.AG; 340-12;
Int. Cl. G01v 1100 340-17

U.S. CL 181-0-S R I I Clains

An acoustic impulse generator for producing in a liquid
body acoustic impulses useful, for example, in geophysical
explorations. The generator includes a housing which defines
an enclosed chamber having a movable slidably mounted
piston. FRuid-operated driving means including fluid spnng
means in one operating condition cause the piston to execute
a forward stroke in the liquid body thereby storing potential

energy in the liquid body and in the fluid spring means. The
driving means in% another operating condition aWlow the piston

to execute a return stroke in a relatively short time interval
thereby generating an acoustic impulse.
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3.s42.090
MARINl IIPLOt)VLR-T PE AtO1 STIC IP I SE

CERATOR
Grant S. Bennett. 0.,ineke. Mich.. asignor to %16-tern Keywords: Seismic implosive acoustic

Geophvsical Compan: of America. Ilouion. Tex. transmitter
Filed July 23, 1909. Ser. %o. 8-4.019

L. l31-.5HI nt. Cl. GO01v ,,o 1 dm U.S. Cl. X.R. 34.0-12R

L.S. C . i.%I1-0.5, H 10Clains

An acoustic %ipulsec generator for producing in a liquid
body acoustic impulses useful, for example, in geophysical
explorations. The generator includes a housing which defines
an enclosed chamber having a movable wall Driving means

In one operaung condiuon cause the movable wall to execute
a forward stroke in the liquid body thereby storng potential
energ, in the liquid bods and in the generator. The driving
means in another operating condition allow the movable wall
to execute a return stroke in a relatively short time interval
tuereby generating an acoustic impulse.

3,642,1JO
OIL RECOVERY .ND CLEANUP SYSTEM

James H. Parker. P.O. 8o" 16S2, Norfolk. Va. Keywords: Pollutant suction remval
Filed Mar. 23, 1970. Sew. No. 21810

S.CL -242 In CL C2b 9102 U.S. Cl. X.R. 210-DIG.21

An oil recovery unit is provided for recovery ofod floating
on the surface of the water in which the recovery unit has a
plurality of float elements of decreasing diameter from top to
bottom associated with one another to define a floating
frame, oil collection means centrally positioned within the
defined floating frame with the top surface of the collection
chamber means being below the top surface of the float ele-
ment. and oil drawoff means associated at one end with the
oil collection chamber means and the opposite end thereof

. .nn.ted to pump means remotely located from the
recovery end for drawing off the collected oi. 

7

An oil proressing unit is provided for use in association
with the recovery unit in which the oil mixture collected byth recovery, uni is pase cotnuul into a colecio
chamber wherein the oil Mixture is permitted to settle into an - - ' to "5 - "7 5 - -

oil phase and a water phase. with the oil phase being passed
to a collection zone for subsequent drawoff and the water
phase being passed at low velocity continuously through at
least two other processing stages to remove entrained oil and
to discharge te water back to where it came, or otherwise
disposed of.
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3,643.4"5
MAR NE PLATFORM FOUNDATION MEMBER

George E. Mos m 4tairie. La, ssignor to Texaco nc.. !ew Keywords: Grouting; Offshore construction;
York.N.Y. d Apr. 6. 190. Se. No. 2543 Offshore platform anchor

I&L CL E02b 1700: EO2d 27104 U.S. C. X.R. 9-8; 175-7
U.. CL 61-463 SCaims

The invention relates fo an anchor ar foundation member
for positioning a buoyant platform at an offshore location
charaterized by a sloping or irregulair floor surface. The
anchor includes initially separable members which are
floated to an operating or anchoring site. A coupling member
depending from the anchor is adapted to engage the lower - '
end of the elongated, buoyant structure for retaining the
latter in place at the water's surface. The coupling member is
adjusted into verucal alignment with a connector depending
downwardly from the marine structure. While being held in --

the upwardly aligned position by an enclosing retainer, a
hardenable fluid such as cement is introduced to solidify and
form the coupling and retainer member into a singular body.

3.643,4.,
FLOATING LA.NDLNG STAGES

Wafter Bower, Newark. England, asignor to Tboa. Storey Keyvords: Pier, floating; Small-craft pier
(E9aeers) Unsued. Lootdom. England

FidApr. 2J. 1970,. S.No. 30A19 U.S. Ci. X.R. 61-65
Clam priority, applaton Gre Britn. Apr. 24, 1969,

20.976169
ItaL CL EO2b 3120: EOZc 5/02

U. CL 61-48 4Claim

A floating landing stage including a plurality of floating jet-
tiet the free enda of adjacent jetties being interconnected by
ties which prevent any substantial movement of the jetties 4 _ _

relauve to each other or to the remainder of the landing
stage and which are located beneath the surface of the water
so as to allow passage of'crafl betweet the jettes. Guide
means is provided to restrain the movement of the landing
stage relative to the shore so that the landing stage can rise A
and fall with the water in which it is floating without any sub- . /

stantial lateral movement.
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MiARINE ACOUSTIC Ni ELOCITY PROF ILING
Kenneth E. Burg, Dallas. Ten.. assignor to Texas; Instrumrent, Ieywords: Seismic record processor;

Incorporated. Dallas. Tex. Seismic survey mectiod
Filed Aug. 28. 1969.6~er. No. S53.6,46

U.S. CL 340-7 6 Claims

A .,arie 'essal itreams a piurality 3f rpt s ie______
sequentially generating acoustic waves along a marine
traverse At spaced-apart intervals to provide common depths

Voint coverage of reflecting horizons within the water laver. ~ ~
The hydrophones receive rlections from the water layer to
generate signals which are then recorded. Cross-correlations
ire taken )f selet;ed gates of te signals. the gates being re- T
lateca to one another in .aependence upon the horizontali pac- -
ing between ones of the hydrophones. Acoustic velocity is
the variable in the cross-correlations. The cross-correlation
products are summed to produce a comoosite velocity o-'* -~
relation function, the peak point af which provides an idica-
tion of the Acoustic velocity of the underwMater sectton
chroi~gh .hich the reil.ecttcris of the icc-zic waves :ra~ei

A.v.etcper-i-ns are pertortric. ~r. zne acoustic vu-

:,e% :. pio' e c szatioJi ael~r; i tieo the ac~utri:
velocity of the intervals between the underwater reflecting
hori znns.

FEBUa 29, 1972

3.645.018I
METHOD AND APPk~RATUS FOR EXCLUDING SILT

FROM A DREDGING OPERATION
Jan De Koningt. Siietenda MO. %invterdlum. and Romske an Keywords: Dredge, suction; Dredge intake;

der Ven -'I Prof. Dr. Hesselain. Juphau%. bioth if Seabed property measurement
Netherlands

Coatinution-in-patof application Str. No. 729.229, May 15, U.S. C1. L.R. 37-195; 73-151; 73-407R;
1968. This Application Mar. 23. 1969. Ser. No. 811-396 175-50

[at Cl. E02f 3,188
US. Cl. 37-58 7 Clasims

By measuring pressures in the particulate solid material iii

surrounding -4 suction pipe at known points spaced along the 4
pipe. sand of one known specific gravity 'which is covered by 1
a ;aver of ilt of Another specific gravity may be dredged to,4
the ticlusiun if the sit. Due :o the diicrence in specitic 4

grasites. the approximate oacation if the interface between
the -and Ant ilt may hoe monitored and the lower end of the
pipe 'mived uaa s :o maintain it below %uch interface At All

times Jurini e dredgingi uperaiion.-
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3.645.0"9
BUOYANT OIL SLICK RETAINING STRUCTURE

Mlanuel Saavedra. San Pedro. Calif.. Assipnor to Roberto iii. Keywords: Pollutant, surface barrier
clans. San Pedro. Calif.. a part interest

Filed Augt, 6,.1970. Ser. Sio. 61.727 U.S. Cl. X.R. 210-242; 210-DIG.21
Int. Cf. E02b 2,04. 15104

U.S. Cf. 61-1 F 7 Claims

A number of elongate rectangvular panel itirlctures that
masy be remosaioly "rinected to onse another its etsd-to-crid
relationship to be extended around in oil slick floating on the
surface of a body of water to confine the slick. Each of the
panel structures includes an elongtate rectangular pliable
sheet of double thickness that has two elongate longitudinally
extending buoyanit members disposed on opposite sides
thereat and secured tetoat positions intermediate the top
and thottotn thereof. The buoyant members cause a iubstan. ;i
tial section of the sheet to estendl above the bodly at water
and serve as a barrier to confine the oil slick f'loating thereon. zs

Each of thse panel si iu urts has at least one intermediately'
iso-'ed section that is it accor~fianitke .tru,;ture that has a U
insher .'f vertically disposed itiffeners included as a part
zhercof. ,hich tiffeners serve tc maintain the section in a
,u,,ianiall ucrlicails jisoowd ;.5mmtw nien the iection !s '

floating on a body of water. The intermediate sections due to - _

the accordilinlike structure thereof, permit sheet sections on
opposite sides thereof to shift vertically when subjected to
wave action. Due to the above described construction of the
panel sections, the panel structures not only tend to remain
mn a substantially vertical position -hen floating, but will not
tip when subajected to -we action to the extent that oil from
the slick may flow thereover. Stabilization of the panel struc-
tures when in a floating position is further attaained by secur-
in& weights to the lower part of the portions thereof that are
of accordianlike configuration.

3.64S.104
TOWER STRUCTURE

Roy E. Hogan. Berwick. La- assignor to Phillips Petroaleum Keywords:. Offshore platform, fixed; Off-
Company shore atorage tank, emergent;

Filed Dec. 29, 1969. Ser. No. 88.9 Seab~ed foundationt
mt. CL E02b 17/00

U.S. CL. 6 1 -445 19 CW=

A tower struacture embodying she geometric properties of a
hyperboloid of one sheet. Said tower comprises a lower baae,.-
an upper platform, and a plurality of inclined legs extending
between said base and said platform. Said inclined legs are so
inclined and so spaced, with respect to a central axis. so that
upon revolution of any one of said legs about said axis at an
essentially constant angle of inclination there as described a
surface of revolution which defines said hyperboloid.

I ri I
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3.645-145
DYNAMIC PILE-DRIVING SHOES Keywords: Offshore construction; Pile

Horace W. Olsen. Houston. and Max Basset. P.O. Box 808. driver, vibratory; Pile-
South Houston, both of Tex.. assignors to said Bassetlt. by driving shoe
said O6ea

Filed July 14, 1970, Ser. No. S4,774 U.S. Cl. X.R. 61-53.5; 175-19; 175-56;

US. CL 175-56 106 175-103; 175-171

. An annulus encircles the lower end portion of a pile which
is impacted at its upper end. The annulus contains a radially
contractabe and expansibie collar consisting of a plurality of -----------------
individual segments, and an expansible and contractable hol- '

low ring is interposed between the annulus and the collar. s 2.
The collar is actuated by hydraulic fluid under pulsating pres-
sure, so that the collar segments impart vibration to the pile
while it is being driven into the earth. The hollow ring has at
least two segmental sections each spanning only a portion of
7ht total number of coilar ,egments. and the h.sdraulic fluid

:r'is is controllable by saJ~ev so that the r'ne regments may
te a tuated in unison or in alternating succession.

MARCH 7, 1972

3.646,7"71)
METHOD AND APPARATUS FOR STABILIZING AN
OF SHORE DRILLING PLATFORM STRLCTLRE

Frijtui% 'jan Dualen. The Hauiue. %vthrlinds. .imnor to Keywords: Offshore platform, fixed; File.
Shell Oil Company. New York. N.Y. concrete; Pile, steel; Seabed

Filed June 5, 1970, Ser. No. 43.75 fotndation; Seabed soil :reatmenc
Ini CI. E02d 2 1'00. 3/10

U.S. CL61-46.5 8 Clams U.S. Cl. XR. 61-1l

A method and apparatus for stabilizing an offshore dnlling
platform structure adapted to rest on the floor of a body of
water by perforating at leat one of the piles of the structure, 4
thereby estabtishing fluid communication between the soil
surrounding the pile and the intenor of the pile. The fluid
level in the pile a then maintained at a relatively constant
low level.
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3.6.U6.901I
WATERCRAFT ESPECIALLY USEFUL FOR THE

RECOVERY OF OIL
All n R. Budris. Nudey; Frank J. McGowan, Murray Hill; Keywords: Pollutant, mechanical removal;

Lewis M. Evns Upper Montclair; Theodore J. Wayne. Pollurant removal vacercrait
Lnden, all of NJ.; Eric E. Lithen. Garden City , Long

land, and Charles B. Darcy. Glen Head. Long Island. both U.S. CL. X.R. 115-12; 210-242
of N.Y.. assggors to Worthington Corporation. Harison,
N.J.

Filed Feb. 2. 1910 Set. No. 7.650
InL CL 863b 35100. 863b 1100

U.& CL 114-0.5 64 Claims

A watercraft is disclosed which comprises a body member
of the catamaran-type having spaced-spart twu hulls
between which is disposed an oil recovery system which can
recover oil (for instance in the form of an oil slick) which has
been properly directed by the hulls of the craft. The water-
craft has a generaily centraily ;ocated turning sxis; irt and
second p-opulsor means secured to the body member for ac-
cepting water at an inlet opening thereof and discharging
water at a higher velocity at discharge openinp thereof: first
thrust generating means in fluid communication with the
discharge opening of the second propulsor means for
generating thrust in a first direction about the turning axis;
second thrust generaung means in fluid communication with
the discharge opening of the first propulsor means for
generating thrust in the first direction about the turning axis; 4 T
third thrust generating means in fluid communication with
the discharge opening of the first propulsor means for
generating thrust in a second direction about the turning axis; ,
fourth thrust generating means in fluid communication with ;V.,
the discharge ovening of the second propulsor means for - - ...... . o
generating thrust in thc said. second direction about the turn- -, 0 '
ing asts and maneuverability control means on the body
member for selectively establishing an nonescablishing the
fluid communication between the first and second propulsor
means and the first, second, third. and fourth thrust generat-
ing means respectively. Additionally each of the propuisor
means may be removably secured to the rear of the body
member and includes a particularly advantleous construc.
tion comprising a multifunctton one-piece casting; a propul-
ior housing secured to the undersurface of a rearwardly ex-
tending portion of the one-piece casting, a prime mover
secured to the upper surface of the said rearwardly extending
poruon of the one-piece casting; and a water gathering col-
lection chamber secured to the propulsor housing for helping
to establish the neces.ary pressure head used in the maneu-
verability system of the crafL
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FLUKED CORE RETAINER
Joseph A. Drelijhara. 1317 Chico Court, Oxnard. Calif. Keywords: Sampler, seabed-driven core

Filed Sept. 17, 1970. Ser. No. 72,907
US L15:2 Int. C!. E21 b mOO01 Cam U.S. cl. X.R. 1.75-254

.An arrangement for retaining a.io~d ziimple in a sampoin
tube. especiaily ",Ut no( exciubi~civ from rernote !ocacions
such as the floor of the -cczan or other bodyl 4( water A se.
nes of pivoted fingers are circurerentialv ipaced abiout the
end of' the tuhe, each finger basing a ihar'c adirig edge and
3. fluxed rear edge which catches in the soil surrounding the

wohe -rnen :he ;itter s -Ehirawn. Thi,, pivots thc ea.'lsng
edge In wardly to clos~e the ose td(:he tube ind suippurts ,,. -

3.648-126
VIBRLATION ISOLATION MODULE FOR TOWED

CABLES
Hugh M. Fizatrick. Chevy Chaise. Md.; Jamnes J. Neville. Keywords* Towing cable

Kinnelon. NJ., John Thompson. State College, Pa.. and
Fitzhugh W. Boqa . deceased. late of Hampton. NJ. (by U.S. Cl. X.R. 114-235A; 340-Il; 340-17
Elizabeth M. Boggs esecsutrix), ssigoors to The United
States of America as represented by the Secretary of the
Navy

Fled Mar. 23, 1970. Ser. No. 21.641
hIt- CL B63b 2 1/00

US. CL. 340-5 R 10 Claims
A vibration-isolatn link employing pistons or diaphragms;

responsive to the difference in pressure between the stagna-
tion pressure and the ambient pressure to compensate (or the
drag force of a towed body and employinig a soft spring to
matntain the piston or diaphragm in an equilibrium position. -

.tARCH 14, 1972

3.648,463
FLOATING BOOM FOR OItSOAKED MATERIAL

Ray R. Ayemu 12522 Shepherd's Ridge. Houston. Tex. Keywords: Polltant Collection; Pollutant,
Filed Sept 8, 1970. Ser. No. 70.098 surface barrier

hat. CL E02b 15104
U.S. CL 61-1 F 3 Clalim

Apparaus for containing or collecting oii-waked material
in a body of water is disclosed. The apparatus comprises an
elongate buoyant boom having a (oraminous skirt depending
therefromn. An impervious shaped section is secured to the

bottom of the foranunouts skin to easct against water move-
mnt under the boom to maintaiiii the lower skirt end
depressd u the water. A spreader bar is used to mintain ~
distance apar.t
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3.648.464
.METHOD AND MEANS FOR PLACING ARTIFICIAL

SEAWEED
Keith W. Edward, 47 Station Road, Thams Dittno Eagised Keyvords: Artificial seaweed; Embedment

FSled Jan. 22 1970. Ser. No. 5,001 anchor; Seabd ML.rial placement
Clas priority, application Great Britain. Jan.2. 192,a9,

3,579/69 U.S. C1. X.R. 61-53.74; 111-7.1
Im. CL E02b 3/04; EO2d 7/24

U.S. CL 61-3 $ Claims

A method and means for placing "artificial seaweed" in
place on a pamculate floor of a body of water comprises
releasably securing the lower end of a fluid conduit to an
anchoring means, such as a dish-shaped plastic article, having
strands of buoyant, water-resistant elongated flexible strands
secured thereto and having fluid outlet orifices communicat-- - - -
ing with said fluid conduit and directed against said particu-
late floor, forcing fluid through said conduit while said
.n;h .z.g means is auj.cent to or resting on or pre_sed
igains: said floor to displace particulate matter; causing said
anchonng means to settle into the resulting cavity as it is
formed; discontinuing flow of said fluid; permitting partcu-
late to settle over said anchoring means; and disconnecting
said conduit.

3.648,46 Keywords: Offshore conscruction; Offshore
ELEVATED RESERVOIR FOR USE WIT OFF-SHORE platform, fixed; Offshore storage

OEL WELLS tank, emergent; Pile, structure
Hemri Houdin IS rw Thedore de Baovile, Paris, sad Rane connection

Per, 42 rue de Sevres Bologe, bothg al FSm.-
Fled May 4. 1970, Ser. No. 34,060 U.S. Cl. X.R. 52-250; 61-50

Claiiiprim¢iy, applictim Frame, May S, 1969, 6912401
Int. CL EO2d 21100; E02b 17/00; E04b 1/22

US. CL 61--46 10 Claim

Elevated reservoir carried by platform which compnses a
plurality of box-like sections., each of which is supported by a
plurality of inclined pilings. Adjacent sections are spaced by
nba aligned with their sides and connected by prestressing
cables extending through the ribs and box tides. The plat.
form enables the piles to act as a unit in resisting horizontally
applied forces.
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3,648.S14
MEANS FOR MEASI RING FORCES. NOTABLY AT THE

FOOT OF AN OSCILLATING COLUMN OR A.N
OFFSHORE DRILLNG PLATFORM

Robert H. sdaan. Masaos-.Alfort. FrAoce. asaignor to Com-. Keywords: Offshore platform anchor: Offshore
pagate Francause D'Enterprises Metiailiques. Fanr. France platform, floating; Pile load

Filed Nov. 20, 1969. Ser. No. 8794 measurement
Claims priority. ipplicsiion France. Nov. 20. 19fd. 1744S68

IntL CI. G01I ;.0O
U.S. Cl. 73- 100 6 Claims

An offshore drilling platform, having a column attached
.hrjugh a universal ioint and a bottom coupling block to a
be fixed to the seabed. the connection between the bottom
coupiing block and said base being utfected through at least
three points, by .wo members at each point, including
systems for measuring the forces exerted on the base at said
three points at least, thereby to deduce the magnitude and
direction of the hydrodynamic force exerted on the column,
each said system comprising in combination a flexura ele-

-ment forming part of means for securing said members
!ogether, a nonflexing rod borne within and fixed by one end

!, aid eeet.and isensor located ddjac.-nt %he free end it
'he rod so that *,he displacements of said en od if the rod
relative to said clement are transmitted to said sensor.

3.648.637
HOPPE~R BARGE DRIViABL.E WITH A DRIVING; MEANS

Frans IKrauthrener..Niederipay. Rhine. Germany. assignor to Keywords: Hopper barge
ichisttei-Werft. lusiel Beckuir I.(G.. Oherspin. Rhine. (er.
many

Filed Sept. 16. 1969, Ser. No. 858.3 15
Claims; priority. application Cermany. June 13. 199 P 17 81

lot. CI. 363b 35;10
US. Cl. 114-.19 10 Claims

A~ tppcr r~argc with a Jn~int Ant -oniroi mneans vupiirt.
ng pla torm mtiunted therein or ,,nstunt hiuricimnti men.

tation .n any position of the barge sce tions. A hopper barge
arranged with lengthwise 'itiged sections for opening and
closing thereof is provided with a deck-mounted platform for
the support of drive. steering and other control mechanism.
Linkages are arranged between the platform and the adjacent
portions of the barge deck so that the platform remains in
-horizontal orientation at all times regardles of whether the
barge sections are in closed or open relationship with respect ___

to each other Further, the linkage systems used are mounted
pivotally hut noniranslatably with respect to each section of
the h)arge and the platform. or other suported means, is
'ikcwibse mounted pivot.slIy but subetantiaily nontranslatahly
with respect to the barge sections whereby, regardless of the
open or closed relationship of the barge sections with respect
to each other, the platform for the engine, steering or other
control mechanism remains at least substantially centered at
all times over the centerline of the barge.
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3,648.642
COMMUNICATION CHANNEL BETWEEN BOAT AND

MARINE CABLE DEPTH CONTROLLERS
John W. Fetrow, and Kim L. Mitchell. both of Ponc City, Keywords: Seismic streamer cable; Towed

Okla.. assignors to Continental Oil Company, Ponce City, body depth control
Okla.

Fded Jan. 28, 1970, Ser. No. 6,613 U.S. Cl. X.R. 340-7
Int. CI. B63b 2 1/00; HO4b 13/02

U.S. CL 114-235 B 9 Claims

Method and apparatus for communicating between a ship
and a seismic cable depth controlling apparatus which is at-
tached to a seismic cable for the purpose of maintaining the
seismic cable at a constant or predetermined depth which es-
senually comprises a generator on board ship applying a -" - "-
predetermined AC signal to a conductor along the length of ,.., - ..
the seismic cable. A toroidal core is clamped around the -
seismic cable and intercepts the current passing down the
cable and converts the intercepted flux to an electrical signal _.
which is applied to the control system of the cable depth con-
troller.

MARCH 21, 1972

3,650-38
SYSTEM OF WATERBORNE UNITS FOR DREDGING

PURPOSES
Geoffrey Stockdale. 57 Greenleas Road, Wallasey, England Keywords: Dredge, suction; Dredge-spoil

Filed Feb. 13. 1970, Setr. No. 11,081 transport; Hopper barge
Claims priority, application Great Britain. Feb. 13. 1969,

7,797/69
lt CL B63b 21/00

U.S. CL 114-235 R 3 Claims

The invention provides a system of waterborne units for
dredging purposes and comprises a dredger unit consisting of
a relatively small self-powered vessel having normal ship
form but with the forepart squared-off above the water-line.
a stern propulsion and navigating unit the forepart whereof
terminates at a flat bulkhead, and at least two hopper bow P
units the aft ends whereof terminate at flat stems or bulk-
heads. The dredger unit and either of the two hopper bow
units may be coupled and navigated for dredging operations.
and the stern propulsion unit and either of the hopper bow

units may be coupled and navigated as a unitary vessel for
the rapid disposal of spoil. Box type hopper barges may be
provided for interposing between the above referred to
navigable arrangements of units.
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3.,650J3S
APPARATUS FOR DRI', ING ,NDOR EXTRACTING

PILES
Norman Lee. Coventr-. and Francis Benjamin Levetus. Keywords: Pile driver, vibratory; Pile

Abingdon, both of England, assignors to Keelavite Hydrau- extractor
lkas Limited. Affesley. Coventry. Warw ck.shire, England

Filed Oct. 8, 1969. Ser. No. 864,781 U.S. C1. X.R. 91-40; 173-125
Claims priority, application Great Britain. Oct. 11, 1968,

48.337,'68
Int. CL E02d 7/00

U.S. CL 173-91 6 Claims

A method and apparatus for the vibratory driving of piles
in which a hydraulic cylinder-and-ram assembly is arranged
zo impart a vibration of asymmetric waveform to the pile.
The apparatus includes a closed-loop servo control system by
which the movement of the ram reiative to the cylinder is ac.
cording to an input signal of the desired waveform. - '

3.650.406
OIL COLLECTION RETRIEVAL SYSTEM Keywords: Pollutant collection; Pollutant,

Loui Stanisiaus Brown: Frank Adams March, both of auction removal; Pollutant.
Reston: Richard Patten Bishop, Vienna. and Brue Calvio surface barrier
Gilman. Annandale. aUl of Va.. assignors to Ocean Systems.
Inc.. New York. N.Y. U.S. CZ. X.R. 210-DIG.21

Filed Oct. 12. O'70. Set. No. 80.044
1nt. CL C02b 9102

U.S. CL 210-242 9 Claim.

A system for collecting and retrieving a liquid of low denst.
ty from the surface of a body of liquid of higher density
which includes a catch basin having a floating weir as one
section thereof through which the lower density liquid flows.
and means for retrieving the liquid from the interior of the
basin. The floating weir consists of a buoyant upper section
and a water absorbent lower secuon representing the ballast
for the upper section.
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3,650.415
ARRANGEMENT FOR UNLOADING MATERIAL FROM

A DREDGE
Alfred Krumrev. Rheinhausens. Germany, assignor to Fried. Keywords: Dredge-spoil transport

Kru~pp Gesellachaft mit beschrankter kaftting. Ewsen. Ger- us i i 9-0 9-0
may Filed Malr. 2, 1970, Ser. No. 15.805U..l IR19 40 1810

Claims priurits, application Germany, Feb. 28. 1969. Ps 19 10
242.2

Int. CL. 3653 65128
tLS. CL 214- tO 9 claims

.An arrangement for dumping dredged material on an
elevated bank and a below grade bank by means of a remov-
ing device. the superstructure of which is mounted on the un-
derstnracture so as to be tiltable about a vertical axs ind
which receives the dredged material through the intervention
of a belt bridge in close vicinity of the vertical pivot axsa the .
superstructure comprising two dumping beams for the dump- 1
ing on an elevated and a below grade bank, which dumping
beams are pivotable together waut the superstructure, while
below the discharge end of the belt bridge there is provided
an adiustint device fat the two dunin1 beams for varming
the material to i'e dumped thiereby

MARCH 28, 1972

3.651.646
PNEUMATIC BARIER SYSTEM FOR WATER

SURFACES
Heinz Graisse. Lubeck. Germany, assignor to Rudolf Harm- Keywords: Pollutant.* sturface barrier

storl. Hamburg. Germany
Filed May 21, 1970, Ser. No. 39.262 U.S. Cl. X.R. 61-6; 210-170; 210-221

IEL Cf. BOld 23/00
U.SCL 61-1R 3 Claimsa

A system for the confinement of pollutants on water sur-
faces until collected or chemically dispersed. The system ef-
fects its confining action by generating a curtain or barrier of 20
air bubbles which at the surface of the water form s series of
overlapping aerated water hills capable of blocking the
passage of a pollutant, such as oil film, therethrough. The
system is designed to enable it to provide a continuous barrn-
ey of aerated water hills over long period of use and even
though it may be installed on harbor and waterway bottoms
where silty conditions prevail. This is accomplished by a pipe/
for supplying compressed glas to ans outlet comprising a noz.
zle plate having an orifice of a size to allow a metered
amount of air to pass with a check valve located downstream
of the nozzle plate.
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3,651,647
OIL SLICK CONFINEMENT EQUIPMENT

Edmond Flavisti. 719 28th Avenue, San Francisco, Caltf. Keywsords: Pollucaric, surface barrier
Fled Sept. 17, 1970. Ser. No. 73.001I

lot. Cl. ED2b 15104
U.S. CL 6-1F 3 claisu

The disclosure rela-es to a desice for confining pollution
material floating on the surface of water to a given area for
subsequent collection. storage or othser disposition thereof. -

The device comprises a variable group of individual water- ,,

tight floatable barrels rising above the va-.er and affording a .--
barrier against the escape of the pollution material from ther
area. together with universal joints connecting adjacent bar-
rels of the group to one another and serving to allow the in- -

dividual barrels to pitch and roll in accordiance with the pitch
and roll of the water upon which the barrels are floated and
thus to msaintain the barrier operative despite undue water
movement.

3.651,653
SECTIONAL PILE AND COUPLING MEANS

William J. Moutoo. Jr., New Orleans. La.. assignor to Charles Keywords: Pile, concrete; Pile section
A. Kronlage. .Jr. and Gerard J. Gilen. Jr., New Orleans, connections
LA., part inters to fec

Filed June 12. 1970. Ser. No. 45.641 U.S. C1. X.R. 61-56; 287-124; 287-20.3;
Jut. CL Eo2d 2,..Flab 7100. 9WO 287-124

Lza.CL 61-53 12 Claims

A coupling meant for interconnecting the several sections
of a sectional pile structure which includes tubes of deforma-
ble material embedded in and opening through the adjacent
ends of the pale sections. and elongated connectors also of
deforrrable material having bifurcated end potions for
reception in the respective tubes, Wedges op~eraively as-
sociated with these end portions engage abutment within the
tubes to separate the furcations. forcing them outwardly into
expanding engagement with the tube to localy espand the
latter and thereby to provide an interlock between each tube
and the connector Concurrently with the local expansion of
each tube in a given direction transversely to its length, there
occurs a compensating contlraction thereof in a airection
transverse so its expansion whereby to relieve stress and to
minimize the likelihood of splitting the tube, while at the
same time. interlocking the tube ad connector against rela-
tive angular movement.

3.651,873
IMPACTING APPARATUS FOR DRIVING

CON VERTIBLE TO PULLING
Philipp Uebel; Heirnut Hechner. boe* of Munich. and Gosstidf taywaorda: Pile driver, impact; Pile

Schulla, Fehihech. all of Germany, smagnion to Wacker. extractor
Werke KG. Munich, Germany

Filed Jan, 26, 1970, See. No. 5,673 U.S. Cl. I.R. 173-91, 173-119
lot. CI. E02d 7106

U.S. CL 173-29 32 Claim

An apparatus for driving and pulling objects such as polea.
planks. boardings. and pipes, in which harnmer means
reciprocated by actuating means are slidably arranged in a
holding body, said holding body being provided with a bot-

tom surface and an axially spaced higher shoulder means

while said hammer means has a head portion reciprocable 7
between said bottom turface and said shoulder means, spring
means selectivelyv being insertable between said actuating
means and said bottom surface for selectively converting the
apparatus from a driving device to a pulling device.
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3,651,943
POLLUTION SUCTION WATER SWEEPER

James Di Perna. 85 Foxhill Terrace. Staten Island. N.Y. Keywords: Dredge, suction; Pollutant

Filed Apr. 13, 1970. Set. No. 27,653 removal watercraft; Pollutant,

U.S.t. C. C02b 9102 1 suction removal

A floating power operated vessel designed to coilect by U.S. Cl. LE. 37-58

suction from the surface of a body of ,ater. as !t moves
thereover. floating pollutant matter. Adjacent the prow of
the vessel is a sucuon pump compartment and ilet pipes

below the water level connected to a suction pump in the
compartment. Adjacent the stem of the vessel is a clean
water collecting compartment having a discharge pipe ad-
jacent the top thereof and above the water level for discharg-
ing the same downwardly onto the surface of the body of
water. Between the forward pump compartment and the rear -

clear water collecting compartment there is provided a series
of transversely disposed and longitudinally spaced parutions
forming communicatng chambers designed to separate by
degrees the mass of pollutant matter from the water.

At least one suction swing pipe is pivotally jointed at the
prow of the vessel. Formed in the prow is a recess in which
the swing pipe is received %.her raised to its inoperwiove posi-
tion A winch and derick on the top deck of the vessel is -

cable connected to the upper free end of the swing pipe. A
scoop structure which may be one of a varis y of forms and

sizes is attached to the upper free end of the swing pipe. The
scoop structures are each provided with a forwardly extend-
ing blade arranged to lie flat substantially at the surface level
of the body of water. Optionally the free end of the swing
pipe may be provided with a dredging nozzle and the swing
pipe lowered such that the vessel may be converted into a
hydraulic suction dredge.

3,652.439
APPARATUS FOR MEASURING PH IN IIIGH.PRESSURE

ENVIRONMENTS
Shmuel Ben-Yaiskv, Beverly Hills, and Isaac R. Kaplan, Keywords: Salinity iuesseml

Sherman Oaks, both of Calif.. maignoes to The Rqents of
the UniversityofCallforn U.S. Cl. X.L. 117-1.13; 1.7-231; 174-74R3;

Flied Feb. 28, 1969, Set. No. 303,173 204-279; 204-286; 321-60

Int. CL GOIn 27/30,27/36
U.S. CL 204-195 1 Claims

Continuous direct measurement of pH at great depths in -
the ocean from a surface vessel as accomplished by a cable. ~/
supported probe which measures the electric potential
between an A/AgClVglass membrane electrode and as
Ag/AgCO reference electrode immersed in a reference solu.
tbo1 in contact with the Sea Water. converts the measured - .

potential into a variable-frequency signal in situ; and trans-
mits the signal to readout equipment at the surface. The -

ruggedness and simplicity which make the device suitable for
routine field use at great depths are achieved by prese . .

equalization in the electrode structures through membrane - t
arrangements while maintaining high electrode insulation
levels; by a simplified method of electrode preparation. by
remote switching and calibrating of the pH sensor and a.
sociated temperature and pressure sensorm; and by a sun- 
plified analog- to-frequency converter. "
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3.653.213
PLASTIC OIL BARRIER

Thomas W. Chllders. %,oidland Hills, Calif.. assignor to Esso Keywords: Pollutant, surface barrier
Production Research Company

Filed Apr. _'. 1970, Ser. No. 30.697
Int. CL E02b 15104

US. CL 61-1 F 6 Clainm

A floatable plastic barnes. molded on-site in a desired .- - - ----

shape and secured to an elongated flexible member, is used
to contain oil spills in water locations The flexible member is - - - - -
a cable to which the barrier is bonded directly or attached by
clips as the barrier and cable are fed onto the water. The --

plastic banrer is preferably molded to a 90- V- shape with -

the cable formed in or attached to the vertex of the Vee-
Vertical drain holes may be punched or drilled at intervals
along the length of the barrier to prevent splash from accu-
mulating in the l.e Mooring lines are attched to the bam-
er as needed

3.653,214
OIL FILM CONrANMENT APPARATUS

Lemuel D. Wood), Jr. Houston, Tex.. mignor to xs Kaywords: Pollutant, surface barrier
Production Research Company

Fled May 21. 1970. Set. No. 41232 U.S. Cl. X.R. 61-5
InL CL EO2b 15/04. 3/00

U.S. CL 61-1 14 Claims

A barrier apparatus for containing oil accumulation on a
water surface, An elongaftd buoyant member having a
generall. tnangular cros,-section with such triangle
preferably having slightly rounded identical sides is arranged ,_
in the ater such that a line from the vertex of the triangle
perpendicular to the base thereof substantially coincides with q

the water level The length of such line is several wave
lengths ,n magnitude in order to act as a dampener to wave
amplitude. The length of the base of such triangle is sutfi-
cient (in cooperation with the length of the line perpendicu- '..."',. - is

lar to the base) o inhibit or prevent oil from flowing over the
barrier member and inhibit or prevent oil from becoming
trapped beneath the barier member under normal heave
thereof.
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3,653.215
M ETHOD AN D APPARATUS FOR C2ONFINING AND

COLLECTING OIL LEAKAGE

Artur M. Crucet. Oklahoma City, Okla., assignor to Keywords: Pollutant collection; Pollutant,

Filed June 4, 1969, Ser. Na. 830,276

Int. CL EO2b i1/04, 1100. B03d /00 U.S. Cl. X.R. 61-34; 210-121; 210-242
U.S. CL. 61-i 12 Claims

An expansible oil collector and method for isolating oil6
escaping from an unuerwater source. The coilector is in (he 't, -- l
form o a buoyant ring with an anchor ring suspended beiow
tihe buoyant ring by cables. A thin. flexible wall or shield in-
terconnects the anchor nn% with the buoyant ring. When the . . . .
coilector is positioned over an underwater source of oil"" -

leaxage. the anchor ring :s owered by means of the cables on
the buoyant ring until the anchor ring rests on the Un. - - - _______

i rwater surface and enc:rc!es the source -f Teakage. The -WWI ..
' l oolects at !ite $ facc of the wate. r. . .nte::or of the . . ',...

3.653.216

METHOD AND APPARATUS FOR PREVENTING
EIOSION

Charles W. Stickler, Jr.. Mohnion. Pa.. assigor to Gray Tech V*yaords" Break.ate, cocreate; 4ave

Industries. Inc.. Mohnton. Pa. absorber beach
Filed Apr. 9. 1970. Ser. No. .6.829

Init.C.EOZbJ'04 U.S. Cl. X.R. 61-11
US. CL 61--4 2 Claims

This invention relates to a me,. .ad and apparatus for
preventing erosion of beaches by tidal waves, comprising
placing hodow enclosures, such a quonset'" type huts, end.
to-end along the beach, wigh slots on the walls of the huts,
and wherein the huts are so placed that incoming tidal waves
*tll be diverted over the roofs of the huts. Incoming and out-
going waves will be retarded in velocity by flowing through
said ilots and sand will be Jeposited and a cunulated inside
the huts. Reduction of wave velocity will cause deposition of
sand parxicies is waves ride over the hut. Additionally, slots
in the 'tut %ill cause incoming and outgoing waves to become
rearueu in eio city b- thoing through aid iits and sand *- . ."
%ill be deposited and accumulated inside the huts.
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3.653.218
HYDRAULIC CONSTRUCTION AND METHOD FOR

BUILDING SAME
Carl T. Cappe. Enehyber. Sweden. aignor to Nya Asfalt Keyvcrds: Grouting; Offshore pla'form, fixed;

AB. Siockholm, S-edet Offshore platform, leg; Pier, fixed;
Filed Nov. 19, 1969.5cr. No. 878,065 Pile dolphin; Seabed foundation

lt. CL EO2d 21/00
U.S. CL 61-46 10 Claims

The invention relates to an improved hydraulic construc-
tion such as a quay structure, work-placform or dolphin.
.hich is built on the bottom of the sea and comprises an
above-water structure supported by supporting elements and *, ,
also a method for building such constructions. The main fea-
tures of the invention reside in that The construction is
anchored :n the ottom of the sea by means of substantially
vertical prestressed elements, which are secured to anchor
elements grouted under the bottom of the sea and forring a
counter-balance for the tensile forces acting in the
prestressed element. This provides a stable construction
.hich could be subjected to onsirabic lateral forces 2
without oviing ts -:all;sincere2.s c'em-!,ts -will 1be

sub.ected to compressive forces proportional to the tensile
forces The invention also provides light and simple construc-
tions since the laterai forces acting on :he construction must
be resisted by big masses contained n the hyd.raulic con-
struction.

3,6S3.355
MUD ANCHOR

John A. Cbristians, Springfield, and Otis R. Pinnell. Alexn- Keywords: Embedment anchor
dri. both of Va., assignors to The United States of America
as represented by the Secretary of the Army

Fled Aug. 6. 1970, Ser. No. 61,571
Int CL 163b 21/28

US.CL 114-206 A Claims

An explosive embedment anchor 'or use in mud bottoms
which are too soft for efficient utilization of existing explo-
sive embedment anchots. Anchors for this type are shot from
a Sun into the bed of a body of water. the anchor being the
projectile. The anchor, after embedment, unfolds outward
when pulled upward, much in the manner of an inverted urn-
brella. It consists of flukes hinged to a nose. The flukes are IN,
connected to a head by tie bars. A fabric attached to the "
flukes spreads out upon unfolding to hold it in the mud upon .
an upward pull of the had.
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3.653.460
SEISMIC ENERGY WA% ESHAPE CONTROL

APPARATUS AND UIETHOD
Stephen V. Chelminski, "West Reading, Conn., assignor to Bolt Keywords: Seismic explosive acoustic

As.sociates, Inc.. Nor-olk. Conn. transmitter
Filed Nov. 14, 1969. Ser. No. 876,861

Int. CL GOI l/14
U.S. CL I1-.5 H IS Claims

Seismic energy wave-shape control apparatus and method
in which the waveshape of the acoustical waves generated in
the water by the use of submerged airgun seismic sources can
be controlled and selected by the survey crew to provide the
waveshape which is most desirable for use under the condi-
tions being encountered as the survey is being carried out.
The pressiurized gas balding charge container is provided -
with a plurality of chambers such that an initial abrupt flow
of pressurized gas as shown at 50 in FIG. 2 occurs from a pri-
mary chamber and -._as.es out through .he discharc pors
into the surrounding water ' ith explosive-like abruriness.
Delayed after-flow of pressurized gas as shown at 52 in FIG.
2 then occurs from a secondary chamber for reducing the
relative magnitude and charg:ng the waveform of the second
pressure peak P2. The relative volumes of the primary and
secondary chambers are conveniently changeable by
detaching the casing and shifting the position of a removable
barrier, thus obtaining differing waveshapes as seen by com-
paring FIGS. 6; 7. and 8 with FIG. S. If desired a tertiary
chamber may be utilized to provide further changes in the
waseshape.

3,653,510
OIL SKIMMING METHOD AND APPARATUS Keywords: Pollutant collection; Pollutant

Hugh 1. Fitzgerald, Austin, Tex., assignor to Ocean Pollution removal watercraft; Pollutant,
Control, Inc.. Dallas, Tex, suction removal; Pollu.ant,

Continuation of application Set. No. 811.713, Apr. 1, 1969, surface barrier
now Patent No. 3S23.611. This application Apr. 27, 1970,

Ser. No. 2,il7 U.S. Cl. X.R. 210-242; 210-DIG.21Ilot CL B01d 2JI0

U.S. CL 210-83 19 Clains

Apparatus and method for skimming an oil film from the
surface of a large body of water including a towed funnel as-
sembly with a flexible cover and side skirts of impermeable
shoet materid with floats to keep the leading edge of the
cover spaced above the surface of the water so that the ol
film will pass beneath it, with the remaining portions of the
cover supported on the floaung oil. a bottom panel of neming
to bold the side skirs un downwardly projecting position to
confine the oil laterally, while permitting the water beneath it
to escape freely, and a sump at the apes of the funnel to
receive the oil for trander to storage vessel.
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APRIL 11, 1972

3.654'85
FLOATING DoCK SECTION

Byron L. Godbermen. Ida Gro.e, o a Keywords: Pier, loating; Stwala-craft pier
Filed %pr. 6, 1970, Ser. No. -5,SIOe

Int. CI. B63b 25,00
U.S. Cl. i 14-0.5 F 10 Claims

This invention relates to a doatang dock section uch is--
rigidiv securable to adiace.t sectic.,s. A first member extends-
centraily and longitudinally of the dock section and ter- - --
muiates proximate opposite ends of the dock section. Second
members mate with the ends of the first memoers of adjacent ____.....

sections and secure adjacent sections together. The entire
dock is rigid in the water and very stable laterally as the first
members istribute :or ue over the entire dock.

APRIL 18, 1972

3,656.342
WATER WAVE FOLLOWER

Mart Peep, and Ronald J. Flower, both of Baltimore, Md., a- Keywords: Wave measurement; Wind wasurewmnt
signors to The United States of America as represented by
the Secretary of the Navy U.S. C1. X.R. 73-170A

Filed Dec. 9. 1970, Ser. No. 963 15
InL Cl. GO1w 100

U.S. CI. 73-170 R S Claima

A hydraudicadly operated. electronically controlled ser-
vomechantsm wave followir to hold anemometers at fixed
distances above the water surface to measure the wind field
close to the surface. A wave probe mounted on the wave fol-
lower senses the water ievel, relays this data to an electrical
control network which operates on a servo valve, enabling
hydraulic fluid to rais. or lower the wave probe and
anemometer to the desired height.

164



3.656-145
AUTOMATIC FREE-FALL OCEANOGRAPHIC

TEMPERATURE PROBE
Carry Ingram, 3634 Oleander Drive. San Diego. CallS Keywords: Bathytherzograph; Instrument

Filed Oct 23, 197 0, Ser. No. A3.570 deployment; Instrument retrieval
Int. CL. GOiw 1100

U.S. CL 73-170 R 10Claims U.S. Cl. X.R. 73-343R

An oceanograpi'ic :trnperaturc probe which can bhe jet-
tisoned from vessels at ea for free-fall descent to a desired
wiii dcotv'.o i'the .,eant foot Afircr a predeterrinec !arSe
of time a float is released from~ a dtposabie stand hich
C3u'-eS the cperation of a rcsersing thiermoometer and its
return to the surface with the float for recoverv.

3,656.449
PROPELLING SMANS FOR A DREDGE

Herbert W. Mead. SprizigPort. ',Ikh. Keywords: Dredge, cutteriead; Dredge
Fled June 1. 19170. Set. No. 42.311 propulsion

tnt. C1, Wb63h-2.1; 963h I io0
U.S. CL 115-9 8 Claims U.S. Cl. X.R. 37-73

The propelling means comprises two vertically slidablit
spuds mounted on the stem of a dredge. One of the spuds is a
holding spud and is used to prevent drifting of the dredge __ o~ '

dredge forwardly, The other ipud is a working spud and is JI/

used as . n anchoring pivot point *hen imbedded in the bot-
tomn of a body of Aater to permit taking a cut. Thre -*orking _ JP~4
ipu is Jisenezaged from th~e b)ottomn of aboxlv 4f 'attr after - -.3--

cut has been zaken and is shifted towards'the stem of th - ,,*e -7 7
dredge. It is then re-imbedded in the bottom of the body of - -- - --

water whereupon the holding spud as removed. Power means
then cause the dredge to be propelled forwardly, pushing off
from the working spud.
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3,656,619
APPARATUS AND METHOD FOR REMO's LG

FLOATING POLLUTAINTS FROM A BODY OF WATER
Donald J. Ryan, 1826 N. 24th Street; N4instoo P. Ledet, 1812 Keywords: Pollutant removal watercrafc;

N. .4th Street. and James R- Colvin, 1818 N. .4th Stret. Pollutant, suction removal
all ot Orange. Tex.

Filed Aug. 3, 1970, Ser. No. 60.287 U.S. Cl. X.R. 210-242; 210-512; 210-DIG.21
Int. CL E02b 15,04

U.S. CL 2.10-83 11 Claims

Apparatus and method for removing floaung pollutants
such as crude oil from a body of water, wherein separator " . -
means is towed, propelled or is otherwise moved through the --

bodN of water for directing the floating pollutants with a -

minimum of the water through the separating means. .

whereb :he pollutants rna_ be rapidly remosed from "he
body of wacer wit substantially no mixing and emulsifying of I IF
the poilut~nt with 'he water.

3,656,624
APPARATUS FOR COLLECTING WASTE FROM THE

SURFACE OF A BODY OF WATER
James F. Walton, 129 Front Street. Marblehead, Mass. Keywords: Pollutant mechanical removal;

Filed Dee. 12. 1969, Ser. No. 884,510 Pollutant removal watercraft
lot. CL EO2b 15104

U.S. CL 210-242 21 Claims U.S. C1. X.R. 210-523; 210-DIC.21

A waste collecting vessel including an impeller assembly
comprising a cylindrical support and a plurality of flexible.
circumferentially supported blades extending longitudinally .
of and radially extending from the support, the diameter of :-. -
the support being greater than the height of each blade. , ."_
Preferabl). the blades are individually mounted and the yes. <i
sel includes a lip member for folding the blades when the
support is rotated in one direction, a skimmer for engaging . .'i,
the blades when the support is rotated in the other direction.
and a system for removing materials from the bottom of a , .''

deep well of a waste collection tank and for transportug .
waste from within the tank to storage tanks within support "
pontoons. .,
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3,657.119
POLLUTION CONTROL DEVICE Keywords: Pollutant absorption; Pollutant

Joseph E. Turbeville. 4303 Jetton. Tampa. Fla. collection; Pollutant, surface
Fled May 22, 1970, Ser. No. 39,848 barrier
Int. Cl. C02b 9/02; E02b I /04

US. CL 2O-36 13Claims U.S. Cl. X.R. 210-40; 210-222

A system for controlling pollution of a body of water which
.nsolves 'he collection. conuinment and reiocation of the 4..' -
pollutant such as oil from the ,ater surface. Buoant. water
7esistant ferromagnetic particles are distributed over the pol-
luted area to adhere to the oil. A magnetic field generated
via a magnetic net or parallel series of magnetic grids is then
applied to collect the oil coated particles and, if desired. ",
transport them to a more convenient area for disposal.

APRIL 25, 1972

3.657,829
DRAGHEAD WITH CONCENTRIC HOLLOW
CYLINDERS HAVING ALIGNABLE PORTS

Richard S. Lovelace. Cos Cob, Conn., assignor to National Keywords: Dredge, suction; Dredge intake;
Bulk Carriers Inc., New York, N.Y. Dredge ladder control

Continuation of application Ser. No. 514.025. Dec. 15, 1965.
now abandoned. This application July 11, 1969. Set. No. U.S. Cl. X.R. 37-72; 302-15; 302-58

845,932
Int. Cl. E02f 3/92

U.S. Cl. 37-63 17 Claims

A drag and draghead in which the dragiteao comprises
concentric hollow cylinders having alignable ports, one of
which being rotatable with respect to the other to change the -
alignment between the ports to vary the overall intake area
to improve start-up characteristics and limit cavitation. A
water jet arrangement is provided adjacent the intake ports ..... - -- ---- - _ .
to loosen 'he spoil and improve the intake of the drag. The
drag pipe includes flexible joints and control lines to sweep it
about the area to be dredged.

3.6S7,895
OFFSHORE PLATFOIM Keywords: Offshore platform, fixed; Offshore

Rex V. Phelps, Tulsa. Okla., assignor to WAarren Petroleum storage tank, emergent; Pollutant
Corporation. Tulsa, Okla. collection; Pollutant, submerged

Filed Feb. 12. 1971. Ser. No. 114,809 barrier
Int. Cl. EO2b 17100: C21b 1S102

US. CI. 61--46 8Claims U.S. Cl. X.R. 61-46; 175-9

A platform for offshore oil wells having a curbing around
the periphery of the deck of the platform. The deck slopes
downwardly from the curbing into a central opening to drain
all oil spilled on the deck into the opening. A cylindrical ,
sleeve open at its lower end to admission of water extends
downwardly, preferably to the manne floor, from the open-
ing. The diameter of the sleeve is at least as large, and
preferably in the range of 20 to 50 feet, as the opening
whereby all oil or other liquids draining into the opening is
confined within the sleeve. The platform can be entirely of -
steel, steel framework mounted on a concrete substructure.
or of concrete modules assembled at the well site.
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3.657.896
METHOD OF CONSTRUCTING CONTINUOUS WALL BY

USE OF PILES OR PILE SHEETS AND APPARATUS
THEREFOR

Yasushi Ishihara. and Shilgeru Watanabe, both of Toko. Keyvords: Bulkhead; Offshore construction;
Japao, amsignors to Nippon Concrete Industries Company. Pile driver, impact; Pile driver leads;

Ltd.. Tokyo, Japan
Filed July 9. 1970. Scr. No. 53.430 Pile placement

IniLCl. E02d 
5

IO. "'2C U.S. Cl. X.R. 61-58; 61-63; 173-159; 254-29
U.S. CL 6l-53. 7 Claims

This nvention relates to a method of constructing a con-
tinuous wall 1y use of piles or pile sheets, which comprises
fixing a construction apparatus on already installed piles or-,,j
:he like rhereny 'o utilize their reaction force, and causing 2t'N'
the construction apparatus to migrate n said installed priles
or the like. and further connecting said reaction force device
to a self-driving pile driver, and an apparatus therefor.

! .4,3 4.

3.658.181
UNDERWATER OIL LEAKAGE COLLECTING

APPARATtS
Thomas 0. Blair. 8026 S.L. Powell Boulevard. Portland. Keywords: Pollutant collection; Pollutant,

Oreq. submerged barrier
Filed May 22. 1970, Set. No. 39,928

Ilt. CL EO2b 15G,. C02b 9102 U.S. Cl. X.R. 210-242; 210-DIG.21

U.S. CL. 210-170 10 Claims

A plurality of perforate cones are secured at longitudinallv
spaced intervais to an elongated cable. The lowermost cone
is arranged over an underwater source of oil leakage and the
apper end of the cable terminates at an oil collecting -,

chamber adjacent the surface of the water Leaking oil thus - ....

is reduced to small hubbles or streams oy passage upward

through the perforate cones which also direct the oil inward I.
toward the cable, forming a column of oil which is collected
at the collecting chamber. .,
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3.658,386
HOPPER CRAF T

Johannes Bertus Laarman, Swijndrecht. Netherlands, a,~ eywords: Dredge auction; Dredge-spoil
signor to N. V~. Indlustrieele Handetscombinatie. Holland, transport; Hopper barge
Rotterdam, Netherlands

Flied Ocs 31, 1969,.Ser. No. 872.973 U.S. C1. X.R. 302-16; 302-28
Claims priority, application Netherlands, Nov. 1. 1968.

68.1502ZS
Ing. Cl. 865g .31

U.S. Cf. 302-1Is 3 Clalngs

A hopper craft is idapted to be loaded with relatively light
material such as mud or with relatively dense material such
as msixtures of sand and gravel. A central hopper is provided
-with air :harmbers on either side, and loading means itlec- 7
lively direct the load into the central hopper andor the air .

charnbers The central hopper overfivws into the air chain- - --- --

ther% and tiie 4i chimhers overflow to ihe eCa. while alterna-
tively, the central hopper can overflow directly to the sea
The central chanirers are used for anv type of material but
the air chambers are used only for light material

3.659,256
HYOROPHONE STREAMER CABLE &COLSTIC

DECOUPLER
John.L. Hudson, and Billy H. Towell. both of Houston, Ten. Keywords: Seiauic acreasigar cable

assignorig to Texaco. Inc.. New York. N.Y.
Filed May 18. 1970,.Ser. No. 38.280 U.S. Cl. X.R. 340-8

Ing. Cl. G01v 138
U.S. Cl. 340-7 6 Clains

The pressure sensing device in a hydrophone streamer ---- -

cable is compartmentalized between a pair of clamps which-
are tightened after the hydrophone streamer cable is filled ~
with floaraion liquid, th~us isolating the pressure sensing'
device from the floatation liquid outside the compatmt.il -~

3.659.257
CONW'iUOUS MAGNTIC LINE HYDROPHONE

Warms E. WltzefJ. Woods Hole. Mass., assgnor to Woods Keywords: Seiamic hydrapghone; Siggsiglc
Hole Oeiaographimi Insithution, Woods Hole, Mass. atregr cable

Fled Nov. 4, 1968, Ser. No. 773,700

USCL30-I t.Cl. G011v 116; H04r910 OClim U.S. Cl. I.R. 161-51; 340-7; 340-17

A true continuous line hydrophone is constructed with an
elongated resilient permanent magnet having its polar axs at
right angles to the principal dimension of the line. A coil con-
ductor is wrapped longitudinally about the magnet in such -

manner that laterally impinging acoustic waves alter the pows.
lion of the cod relative to the magnetic field, thereby crest. ..

ing an electrical signal.
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MAY 2, 1972

3,6_59,540
MO.NOLITHIC FLOATING %44ARVES

Kenneth L Toby, 1551 Mount Douglas X Road. and Rodney Kasod: iefain;S alrftpr
W. S. Wefts 1329 Stanley Street, botlh of Victoria, British
Columbia. Canada

Filed Mar. 17, 1970, Ser. No. 20,198
Int. CL 963b 35100

U.S. CIL 114-0.5 F 8 Claims

M~onolithic reinforced concrete flotation units constructed .

to be assembled as single or multiple wharves with provision-
fot the safe carriage of power. fuel and communication ser-
vices and with provision for storage lockers. Such units are2
designed specifically for boat moorage but with modification '

in arrangement and assembly of the units or modification in -

size or tsape, the units may be used for a variety of other
purposes such as floating walkways or causeways, diving piat.- -

forms, breakwaters, flostsnon units for boat moorage sheds - - - - ---------

and marine refueling stations.

3,659.!45
OL-T1IGGER FOR MOORING A WATER VEHICLE

John Cunc..r Hedman, pliues. S.een. assignor to Klas 0. Keaywords: Small craf m ooring device
Tellberj X8, S6altsjo.Dusnais. Sweden

Filed Feb. t2. 197 0. Ser. No. 10.862
Claim priority, appilcadon Sweden, Nov. 27, 1969. 16306169

Int. Cl. 863b 21N00
U.S. CI.114--230 6 Claims

An outrigger Oor moounrg water vehicles consisting ofa
desscc bseing pivotable or turnasble in a vertical plane and
connected to a quay. bridge or similar, and a boom
detachably secured to said device and posaibly also to the
quay

3,659,715
APPARATUS FOR REMOVING OIL FLOAT11G ON4

WATER
Amix J. Shaileir. State Collefle. and Wiflamn L Caney, SL. 1a7.eord: Pollustant burning; Pollutant

Mary%, both oft Pa, umsignair to Stackpole Carbon Corn- absorption,
pear, St. Mmra. Pa.

filed July,=1%9, See. e. 84,713 U.S.'Cl. LER. 210-DIG.21
full. CL CO2b 9102

U.&. CL 210-242 11 ciw

Am elonsgated porous member is impregnated with a comn-
buatible fluid and then floated ins0 generally upright poattion
in a layer of combutible fluid on a body of water, witls the
lower portion of the porous member extending down in the

wa-teo and with is upper portion projecting above the fluid*
layer. The fluid carried by the upper end off the porous
member is ipmiedl to produce a flamne that is thereafter fed by
eamtbustible fluid mving up through that meumber by capilla-
ry action from the fluid laver, whereby to remove the fluid
from thne water and burn it.

1 70
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MAY 9, 1972

3.661,163
APPARATUS FOR SEPARATING AN OIL SLICK FROM A

LARGE BODY OF N4 ATER
David L. Peterson. 1121 Arrowhead Rd.. Anchorage, Alasks. KeT- ords: Pollutant collection; Pollutant

and Clifford M. Cole, Route 6. Box 6197, Bainbridge removal watercraft; Pollutant,

Island. Wash. suction removal

Filed Nov. 17. 1M91 Se. No. 877,169
int. Cl. C02b 9102 U.S. Cl, X.R. 210-DIG.21

A V-shaped odil sick sweeping sssser including a loa boom ~
as one arm and an oil barge as the other arm. and wherein
the barge is outfitted and compartmental zed to receive i
mixed water and oil, and wherein means is provided on the J Q Z

barge to separate the oil from the ater,. and to retain the A...4 ".;. '
former while discharging the latter i

3.661.264
LOG BOOM SYSTEM FOR SWEEPING OIL SLICKS

FROM A LARGE BODY OF WATER
David L. Peterson, 1121 Arrowhead Rd., Anchorage. Alaska. Keyvords: Pollutant collection; Pollutant

and Clifford M. Cole, Route 6, Box 6197, Bainbridge removal watercraft
Island. Wash.

Filed Dec. 1, 1969. Ser. No. 881,163 U.S. Cl. X.R. 210-DIG.21
Int. CL C02b 9102

U.S. Cl. 210-242 7 Claims

A log boom for sweeping an oil slicked body of water, the
boom being formed of a buoyant material and being con-
nected in towing relationship with a suitable vessel, the boom /.

being provided with jet nozzles submerged below the oil a - * ,./ -/ n

slicked surface and connected with a fluid source, water for
example, to induce a current flow on the oil slick to force the
oil slick in a direction away from the leading side of the

boom for collection in the vessel, the fluid under pressure
preventing oil slick leakage under. through or over the boom
due to the existence of currents, waves or winds.
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3.661.742
ELECTROLYTIC METHOD OF MARINE FOLIJNG

CON ROL
Olver Osborn. and Bernard L Prows. bath of Lake Jackson. Keyvwords: Cathodic protection; Fouling pro-

Tea., assignors to The Dow Cbemdcal Company, Mildlaud. vention

Filed June 22,.190. Ser. No. 48,523 U.S. CI. X.R. 114-222; 204-196
I&L CL C231 13100

U.S. CL 204-147 7 Calnu

An improved method of inhibiting the sustained at-
tachment of marine organisms to metallic surfaces while
preventing corrosion of the metallic surface by cathodic pro. No Figure
tection. Inhibition of marine organism attachment takes
place when tomic ions are forced into solution by reversing
and increasing the current density in the cathodic protection
system at periodic intervals for a short penod of time.

MAY 16, 1972

3.662.559
ANCHORAGE FOR BOAT DOCKS Keywords: Pier, floating; PIile footing;

Wealey K. Swift, 3434 19th Ave.. Moline. i1. SandbaS; Seabed foundation;
Filed Nov. 24. 1969. Ser. No. 879.383 Small-craft pier

Int. CL E02b 312J; EO2d 27/42
U.S. CL61-46 6Clahsss U.S. Cl. X.R. 52-173; 52-295; 61-48;

This disclosure relates to an anchorage for boat docks 61-53.6; 61-53.68

(piers. wharves and the like for small boau and pleasure
water craft, which anchorage can be positioned and retained
in position without consideration of the nature of the surface
of the water bed. Further. the anchorage can e placed into
position with the use of the small boat, a wrench, and a level •

only This method of positioning an anchorage can be util-
ized to stabilize a plurality of piers and then as the base for

desired form or design of dock or wharf. The installation ofthe attachment of prefabqrcated members to form any

securely fasten the anchorage to the surface of the water bed.
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3,662.560
VALVE GUARD &NvD BIRYING METHOD AND

APPARATtS
AnthonyV H. veast,4. sells Chasse. La.- assignor to Brown & Keywrd.: Seabed pipeline placement; Seabed

Root. Inc., Houston, Tex. trencher
Filed Apr. 3. 1970. Ser. No. 25.367

InL CI.F161 10: E021 j1O2 U.S. Cl. x.R. 138-UO
US&.CL 61-72.4 IChums

A method and apparatus for burying an underwater
pipeline section and a generally perpendicularly disposed
tap-off ahe into the bed of the body of water. A tubular
bridge member is constructed over the tap-off valve and the
valve is surrounded with a generally rectangular high pres-
sure fluid manifold having a plurality of downwardly disposed
nozzles positioned along the lateral sides thereof. The bury-
ing operation is accomplished by connecting a high pressure
O1uid line to the mansfi'id 2nd Jetting away the ted surround- K
:rg zhe pipeline sec~cr! in,,d alve to enabie : ic :tur t

eicent within the wa~r~eJ.

34142.1191
APARATUS FOR CONMIING FLOATING MATERIALS
Edward E. Headrick. 490)0 Crowu Avenue. La Canada, CaiIL. Keywords: Pollutant collection; Pollutasnt,

Filed Apr. 22. 1970. Sir. No. 30,927 surface barrier
nlag CL BOlId 21102; E02b M504

U-S.CL 210-242 t2lais U.S. Cl. X.R. 61-1?; 61-5; 210-DIG.21

A boom arrangement for the collection of oil or other
material floating on the surface of water, the boom being
suited for towed or stationary positioning. The boom conm- *

prises two flexible arma defining the sides of a converging
channel and a harnesa located between the arms (fo provid.--
ing the load bearing structure for supporting and maintaining-
the boom in% proper configuration whether being drawn-
through the water or being uaed ii a station keeping applica-
tion. A plurality of wave aittensustors may be located nest the
narrow end of the channel with a controllable gate linking
this end of the boom aind a collection device located on the
side of the gate oppiosste the narrow end. -
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3,662,892
IMMISCIBLE LIQUID SEP %RATING APP.,RATUS

Robert %1. Sorensen, Bryan. Tex.. assignor to Ocean Pollution Keyworda: Pollutant collection; Pollutant
Control. Inc.. Dallas. Tet. removal wacercraft

Fied Oct. 21, 1970, .er. No. 82,568
U L Cl. BOId 17/02 U.S. Cl. X.R. 210-DIG.21

C.S. CI. 210-2
, -  

4 ClaimLS

An immiscible liquid separaung apparatus having an ad.
justaoe weir which admits a preaominant portion of the
lighter of the two liquids and a minor portion of 'he heavier
of the two liquids into a first zhsrnber. Liquid in the first
chamber may communicate with a second chamber over a.s, . . ,s 1s 1 , 3 V

another adjustable weir to permit the lighter of the two
liquids to flow over the top of the second weir into the -
second :hamber The first chamber is provided with ir.--
aspirating slot disposed gene-ally transversely across the et--
tom of the chamber to permit the heavier of the two liquids a'-ri-
admitted to the first chamber to be withdrawn therefrom
upon movement of the apparatus through the liquid body.
The lighter of the two liquids collected in the second
chamber may be removed by pump means disposed within
the second chamber or through a line c,-nnected to the pump
means positiuneu externaly of the chamber

MAY 23, 1972

3,664,125
OFFSHORE POWER CONVERSIO.N APPARATUS

Edward A. Strange. P.O. Box 205, Florence. Ores. Keyvords: Electrical generator; Power, save
Filed Mar. 30. 1970, Ser. No. 23,792

Int. CL B63hJ902; F04b 17/00 U.S. Cl. X.R. 60-53R; 115-4
US. CL 60-51 1 Claim

An apparatus located in a body of water %which has a fluc-
tuating water level for actuation of a float assembly which is
coupled to fluid displacement means. Fluid is pumped to a
motor during both upward and downward movement of the
float assembly with said assembly being retained against
lateral movement by ground engaging supports. The motor is
-oupled to power conversion means, as for example a

generator as shown. J , l
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3,664,136
COLLEJCTIG DEVICE FOR SUIB'MARINE OIL

LEAKAGE
Osuds C. LAVaL Jr. 2444 North Fwr% Ave., and Pete P. Esyvords: Pollutant collection; Pollutant,

Pete 1132 E. Sgaw Ana Ave., Both ol Fresno, CaliL submerged barriet
FIed Nov. 28, 1969. Ser. No. 8.728
L. Cl. EO2b3/00,1/504: EO2d 23/00 U.S. C1. X.R. 61-69

U.S. CL 61-1 12 Claims

A device for collecting oil leakage from formations
beneath a body of water conrmtuced of flexible, inpervious
sheet matenal for compact storage that can be readily
erecied for Lse by inflation. The deice has a pair of .s a
predetermined upper and lower torus-shaped envelopes con- . -

nected by a frusto-conical shroud with the lower envelope
being of a Lager diameter and adapted to be filled with a
non-buoyant material to distend the same and to open the
shroud w its fruto-conica form in circum.ricribing relation to a
a point of oil leakage. The upper envelope is relatively
smaller and is adapted to be inflated with air to make it
buoyant and to circumscribe an opening having a discharge a a .

conduit extended thererrom for transferring the oil leaking
from the bottom of the b,.dy of water internally of the .cl-
lecting device to the surface.

3.664,139
RE.I I BLE SELF-JErTING PILE

Richard F. Sexaur, 140 .Munsey Plac-e, Manhaset, Long Keyvorda: Concrete form, Pile, concrete;
Island. N.Y. Pile driver, water jet

Filed Oct. I. 1969, S, . No. 862,684
InL CI. E02d 7/24, 5610 U.S. C1. X.R. 61-56.5

U.S. Cl. 61-5$374 1 Claim

A removable self-jetting pole comprises a body shell, a
concrete conically shaped nose portion, and a jetting tube ex-
tending from an opening in the nose portion to the upper
portion of the shell. The pile ia formed by setting one end of
the shell in an inverted truncated cone-shaped pouring form,
mounting the Aetng tube in the truncated end of the form
and supporting it within the shell, and pouring concrete into
the shell until the pouring form and at least a lower adjacent
portion of the shell are filled-with the concrete.

3,664,142
METHOD OF SURYING AN iTI Keyvords: Seabed pipeline placmest;

Jeead Werer Jsm, RUiswJk, Netherlands. sgnor to Neder. Seabed soil treatment;
handa MsthscapoJ vor Werkeet Balengsiats (Netherls Seabod t-encher
Ofthhee Company) N.V., The Hage. Netherlands

FU SSp. 3, 1970,Ser. Ne. 69,236 U.S. Cl. X.R. 61-35
lIA. Cl. F161 1/00; £0213/12

U.S. CL 61-72.4 3 Ciem

A method ofbburying objecta. for eaample pipelines and ca- , - . .- .
bles in the bottom of the sea includes loosening the soil. lay- ,' -
ing the object in the loosened soil and compacting the soil
placed on top of the object laid by means of vibmors.

175

- ,I.,-

•:2;.-'-



3.664.429
APPARATUS FOR PREVENTNG POLLLtION FROM

OFFSHORE OL WELLS
Eugene G. Jooa 2637 N. Johmon StNew Orleam, LL KeyWords: Pollutant burning; Pollutant

Flled Jwue 7, 1971, Sev. No. 150,430 collecticn
In"L Cl. A62c 3/00

U.S. Cl. 169-2 R 8 Claims

An ap-aratus for c.t,:hr.g oil from high presure offshore
6l iells ! preem pollution of :he L:: ... t... iter A
%ubsant;salP enclosed cnminer is proided n-:h an cn,_ance
t'-rca, ;tca a- ,r -ni of,:r e cor'.:ater, :-sd .-., ': at..r -p- *
iosite end thereof. The incoming oil from the ",il %ells is
deilicteia rean'wardl) oy a formed front wall mc.,ns whereby .
the oil is deflected rear-wardly of an upturned marginal edge -,
of a bonom wall for the sulstantially cncl-.ed container and
is rem,ed therefrom. preferablN b% graiit) The h~titwall L-.-~ -; ~ *
ersutes Mat no oil spills into and pollutes the adjacent water.

3,664.438
UNDERWATER ROCK CORE SA.MPLLNG DEVICE AND

METHOD OF USE THEREOF
CUfford L. WinMet Woods Hole: George W. Gibson. E. Fal- Keywords: Sampler, power supply; Sampler,

mouth, and William S. Shultz. CataumeL aill of Mass., a.- seabed-drilled core
signors to The United States o America s represented by
theSecretaryoftbeN a" U.S. Cl. X.R. 175-58; 175-330

Fled Aug. 26. 1970, Set. No. 66,935
InL CL E2lb 3/J., 7€12, 49102

US. CI. 175-6 10 Claims - -.

A rotarl diamond rock core drill capable of obtaining a
three-quarner inch diameter core four inches long at any
depth down to 6.000 feet is provided. The drill is adapted to
be used with manned deep submeribles and is operated by
the submersible's powyer supply. The drive motor is encased
in an oil-filled, pressure-compensated chimber. A water
pump in the drill maintains a steady low pressure flow of

water against the sampie dunng drilling operations. washing
away rock chips and mud The water rlow may be resersed
after the core has been cut. holding the specimen within the
core tube as the drll s extracted from the rock outcrop. The
sample is then eeuted by again reeming the drive motor and
pump. forcing the water flow down through the core tube
and expelling the specimen.

3.664.504
.METHOD AND APPARATUS FOR DEPLOYING A

FLOATABLE BARREER
Ray At. Aye; Paul E. 1ths, both o( Hoston, Te.. and Keywords: Pollutant, surface barrier

James R. Huasn. Marditr. Calif.. asignors to Shell 00
Campay,"NwYorkN.Y. U.S. Cl. X.R. 61-11; 210-DIG.21

lled Sept 9. 1910, Ser. No. 70,744
IEt. CL 11011d 21/00

US. CL 210--$3 I1GMm.

Method and apparatus for deploying a floatable barier is .2
disclosed wherein the barrier is initially collapsed in a storage
location provided by a container having means allowing
escape of the barrier from the storage location upon sinking
of the container and means for sinking the container. As the so

container is sunk. the barrier floats out of the storage loca-
bon and may be deployed merely by uncollapsing the same. "-

a
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3.664-05
OIL COLLECTION DEVICE

Charles J. Brittingham, 112 Wooden Bridge Road. Holland. Keyvords: Pollutant collection; Pollutant
Pa. removal watercraft

Filed Feb. 13, 19
7

0, Ser. No. 12-100
lnt. CL. C02b o,02 U.S. Cl. X.R. 210-DIG.21

U.S. Cf. 20-.12 4 Claints

Floating collection apparatus '*or Sikmm~r.g oil slicks from s s7 -

a body f water The oil 3d ,nt r !s sutjected tc presure -P

S5rxrazed )sthe 'e!;ht .r'd '-o"nment of the ipp-tirus to -----------

eliminate the water adjacent to and entrained in the oil film , , *. q'
prior to sending the oil to a collecton tank. --

... . - r'-:- ..-
'  

-- -S

3,664,781
SrLT STABILIZATION DENICE

MiNUael U. Whdman, Columbus, Ohio. assignor to The Keywords. Seab,.d material placement; Seabed
Battelle Development Corporation, Columbus, Ohio soil treatment

Filed Nov. 24. 1969, Ser. No. 879,339
Int. CL B29 3/04; E02 3/12

U-S. CL 421-63 uI0 ms U.S. Cl. X.R. 61-63; 264-178; 425-104;
425-113; 425-131; 425-382

The silt on the bottom of a body of water is stabilized
by extruding a ribbon of a gelable material onto the silt
covered bottom and simultaneously extruding one or

more ribbons or streams of a gelling agent onto one or
both surfaces of the ribbon of gelable material betore
the gelable material has dbspersed or dissolved, thus pro-
viding a gelled flexible ind conforming ribbon or blanket
covering the bottom. A pteferred apparatus for co-deposit-
ing such ribbons consievs of a depending arm provided
wsth an elongated or slit-shaped jet which is in communi-
cation with a pressurized source of a gelable material and , ,g
which is positioned to extrude the gelable material in
ribbon form onto the bottom. One or more slit-shaped
je s in communication with a pressurized source of gel-
ling agent is mounted to the depending arm and positioned
to extrude gelling agent onto one or more surfaces of the
ribbon of gelable material at the instant of its extrusion to
effed its coagulation.
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MAY 30, 1972

3,665,713
CONTAMINANT CONTAINMENT METHOD k.ND

APPARATUS
Erc Rob,. P.O. Bo0 226. LA Jalla. Callf. Keywords: Pollutant, surface barrier

Iled June IS, 1970, Ser. No. 47.455
Int. CL EO2b 15104

U.S. CL 6-1F IClaim

This is a method and apparatus for containment of cons-
taminants on fluid surfaces, particularly such as oil spillages
in ocean waters. wherein the use of a floating barrier with
submerged shield segments carrying high pressure jets is util-
med in inierconnected, segmented form.

3,665.717
METHOD AND APPARATUS FOR INSTALLING

ELONGATED RODS IN UNSTABLE EARTH
FORMKATIONS

Gerald T. Someeey, and Oliver F. Esuman both of Tacoma, Keywords: Bulkhead; Grouting
Wash-, asgnors to Sell Simnplln Sewrice, Inc., Puyallup.
Wank fidJa.1.91,Sr .4.0.4 U.S. Cl. I.R. 61-53.64; 61-53.68

Is CL E02d 5174
U.S. CL 61-3910 'las

The method and apparatus are an improvement on the
patetee's earlier meathod and apparatus for installing an
elongated rod in asn earth fqrination by the stepa of installing
a tubular casing in a tunnel in a face of the formation, insert. 0 .

ing the rod in the casing, and then retracting the casing frown
the tunnel. According to the new method, they install and
retract the casing through a liquid seal adjacent the face of
the formaion. said charge a liquid medium into the tunnel
through the sea to pressuris the tunnel about the casung.
and to reain the formation about the rod when the casing is
rerce trots the tunnel.
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METhO1D OF FILLING A SPACE UNDER A
STRUCTURAL ELEMENT AND STRUCTURE THEREPOR
Albert GrIfficen. Utrecht; Jets Hohneijer. Rjawlk; Paul Car- Keywords: Seabed foundiation; Seabed material

Dls Van Milligen, Roggkansp; Jorn Veing Tenis,. placement
Oegsagess and Jaclibum Mordans Van Zemtan, Utrechst, aD
of Netherlands. ainigos to Combinatls Wenweshels U.S. Cl. X.R. 61-46; 61-50
v.a±. Utrecht, Netherlands

Filed July 28, 1970. Ser. No. 58,775
Claim priority, application Netherlands, Mar. 31, 1970.

7004556
Int. CL E02d 29/00; EOIg 3100

US. Cl.61-43 9 claim

In a known method of filling a space under a structural ele-
menit with sand, sand and water are supplied into said space ?6. 74 272' Z50'4
through a suspension conduit communicating with a auction
dredging installation, rolling on and guided by saud structuraj &lN r 3
element, extending above the water level and sucking sand 2

from barges. This suction dredging installation obstructs the2.lt
shipping and cannot be used at bad weather conditions lob2 5

and/or great depth. For avoiding the above disadvantages the
invention provides a method in which the suspension is sup-Y7-
plied through a suspension conduit fixed to the structural ele-
mat, and extending from a junction side of said structural I

elemtent.

3,665.720
MM~OD OF STABILIZING SAND FOUNDATIONS

UNDER BUILDING WORKS SUBMERGED IN4 WATER
Kal Havea , Copahegess, Denarl, asdganir to Chiatitud Keywords: Seabed foundation; Seabed soil

Nldis A/11. Copeahapn,-Dommak treatment
Filed May S8,1970.,5w. No. 35,M8

C1lam goinIaty, appicanDemarwkDec. 11, 1969, U.S. Cl. Z.R. 61-36; 61-50
6338/69

Int CIL E02d J/12
U.S. CL 61-46 4Claiim

A mtethod of stabilizini sand foundaltions under building -
works submerged in water including pumping in sand to
which a snall percentage of hydraulic binder is added under I11
the budlding work, utilizing a grain-size distribution of the -/

hydraulic bidier adjusted to the grain-size distribution of the
sand to avoid separation of te binder fronm the sand, wherein -
the hydraulic binder, by hydration. censents the sand grainsHa
inito a strng coherent conglomnerate which will remain unaf-
fected by earthquak.
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3.665.721
SLUBMERGED WELL PLATFORM

Malcoian R. J. Wyllie. AIson Pr6. a assignar t Gul Kaywords: Offshore platform, fixed; Offshore
RAsearch & D5 pind Company. Plttsburi Pa. storage tank, submerged

Fled May 27, 1970. Sar. No. 40,924
InD.L . EO2d 27138 33b35144 U.S. Cl. K.R. 175-5; 175-9

US. CL 6-46 6 Claims

A platform supports off-shore wellhead assemblies below
the surface of the water at a depth adequate to eliminate
danger from surface vessels or storms. 8uovancy tanks
reduce the weight supported by the platform and thereby
combine with the reduced weight above the ocean floor to
reduce the cost of the platform. A seat is provided on the
deck of the platform to receive and seal the lower end of a
removable access tube that extends upwardly above the sur-
face of the water to allow work at the wellhead to be per- 7
formed at atmospheric pressure. JV

3.666.026
DEVICE FOR GRIPPING AND ACTUATING A BORING

TUBE, FOUN4DATION PILE OR THE LIKE
Pierre Jean-.larie Theodore Allard, 178, Boulevard Francois Keyvords: Pile driver leads
Ier. 76. La Havre, France

Filled Aug. 21, 1970. Ser. No. 65.820 U.S. CI. X.R. 81-57.17; 81-66
Claims priority, app cadoe frane. Sept. II. 1969, 6931009;

Jm. 28.1910.700 295
In. CL E02d 7/18

U.S. CL 173-152 SClahm

A device for tightening and actuatang a boring tube. and/
comprising a collar consututed by a first and a second chain
links or sectons interconnected through the medium of link-
ing elements, the ends of said firat link being secured directly
to the said linking elements while the ends of said second link
are adapted to be actuated respectively by traction means ',

solid wihthesaid linking element& so s to ensure a uniform -a

and accurate tightening of the collar on the tube by exerting
a tractional action on both ends of said second chain link. I
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3.666.098
METHOD AND -PPARATUS FOR CONFI%[IM(; AND

COLLECTING AN OIL SUCK Keyvords: Pollutant collection; Pollutant,
Charles Garland. %,illiamsbur: James J. Victory. and John suction removal; Pollutant, surface

P. Latimer. both of Newporl Noews, all of Va., as.ignors to barrier
Deepses Ventures. Inc.- Gloucesur Point. Va.

FkedSepL 8. 1970. Ser. No. 70,142 U.S. Cl. X.R. 210-DIG.21; 210-242
InL CL BOld 37100

U.S.CL 2I0-33 6 Clainn

Method and apparatus for confining and collecting an oil
slick upon the occa's surface. particularly a method for
shielding the oil slick/ambient air interface dur ing collecting
of the oil. so as to prevent ingestion of air while maintaining
flexibilitv of the confining and collecting boom.

3.6 .100
METHOD AND APPARATUS FOR COLLECTING OIL

FROM AN UNDERWATER LEAK Keyvords: Pollutant collection; Pollutant,
Thaddeus A. Model. 1223 Polk SL. Hollywood Fla. submerged barrier; Pollutant,

Filed Apr. 24. 1969, Set. No. 118.168
lat. Cl. BOld 21/00 suction removal

U.S. CL210-83 2Claimn U.S. Cl. X.R. 210-DIG.21; 210-242

A method and apparatus for collecting oil from an un-
derwater leak including thesteps of (I) detecting the loca-
tion of the leak. (2) submerging an inverted collector shell
under the water to a position directly over and enclosing the
leak so that oil, being lighter than water, rises from the
source of the leak into the collector shell and displaces water
in the collector shell to partially fill the collector shell with
oil. (3) providing a conduit leading from the submerged col-
lector shell upward through the water to a pump and from a
pump to a storage receptacle. and (4) pumping oil from the
collector shell through the conduit to the storage receptacle
with sid pump. Also disclosed is apparatus for carrying out
the method.
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JLNE 6, 1972

3."7XU3
REDUCING AND RETARDLNG VOLLME AND

VELOCITY OF A UJQL1D F]RE-FLOWING IN ONE
DIRECTION

Gabriel V. De Ilmain Does Rala., Fla., aMigOW to Ter- Keywords: Channel barrier; Tidal estuary
maic Inc. waamiogtie. D.C. water quality; Tidal inlet

FUed Feb. 10, 1970. Ser. No. 10.205
I .aCL EO2b3/O0 u.s. cl. X.R. 61-2

U.S. CL 61-1 R 4 Caes

The volume and velocity of a fiee flowig body of water.
such as a river or the like, moving in one direction past a
control p t am t.he. reduced ad retarded by diverting
pan of the volume of" watr. amplt~ its velocity, fineartz- ."

mg its flow characteris, and directing this moddfied flow 17"
back into the main body of liquid at such an angle as to
create in the body of the suam. at the orivol point area., a/
zone of coipound flows which through turbulence, drag. and.
other fluid phenomena materially obstruct and retard the/ .-

fl ow through the control area.

3,667.2M
CONVERTILE BARJUER FOR SUBSTANCES

FLOATING ON WATER
Pli Priam P.O. Sox 1002. Tem River, N.J. ad J011 J. Eeyords: Pollutant, surface barrier

Geiagher, 251 Burley Road. Anmeapob, Md.
adApr. 27, 197 1.S. No. 137,799 U.S. Cl. X.R. 210-242

h. C.4A3b 35/00
U.S. CL 61-1 6 cwm

A barrier for substances floating on water having a flota- IA a
tion member and a liquid pervious and a liquid impervous
skirt depending therefrom. The liquid impervious skirt is
deflected at currents greate thant about ane knot and the--
oily aubstaca are treated wifth a particulate oleophilic-
hydrophobic substance km derse than water for retention by
sai liquid pewomm skirt
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3,661.239
ANCHOR FOR BUOYANT MARINE STRUCTURES

Googit L. !ho. Mahis. L&L. awopr to Txc Inc., Ne- Keywords: Grouting; Offshore construction;
York. N.Y. Offshore pl.atform anchor

Filed Apr. 30. 1970. Sw. No. 33,395

U..C 1-"Lo. CL633SId. 2J13O 0 im U.S. Cl. X.R. 9-80P; 114-0.51)

The invention relates to a buoyant marine platform for
pouhioning in a deep water offshsore location. The platform--
includes buoyancy control means whereby to regulate the at-
titude of the unit at the water's surface as weil as when sub-
merged. The platform lower end is provided with an anchor- -

ing member adapted to seat. and be partially imbedded into a -

sloping or contoured ocean floor. Said anchor member corn--- --

pnsea separate, yet cooperating components which permit- --

adjustment of the anchor's disposition while at the ocean-
floor, to operably engage and fixedly position the buoyant
platform. 

a

3.667.553
TELESCOPING SEA FLOOR SOIL SAMIPLER

Heatry L. Gill. Ojai, Calif.. allgor to The United States of Keywords: Sampler, seabed-driven core
America so represented by the Secretary of the Navy
Original application Apr. 1. 1969. Ser. No. 813.403. now 'U.S Cl. X.R. 175-23

Patent No. 3,516.220. Divided and this application Dee- 14,
1970, Ser. No. 97,827

Int. CL E21 I 7112. 49102 .2
U.S. Cl. 1-15-6 S Clams

A deep penetrating ocean bottom soil sampler employing a
plurality of telescoping tubes that may be sequentially driven
downwardly to penetrate the ocean floor a distance equal to
approximately %s of the cumulative len&~ of the tubes. As
the sampler with extended tubes is withdrawn. it estracts an
elongate core comiprfsing a representative ocean bottom soil
sample.

3.667.605
SUBMERGED OIL LEAK CONTRtOL

RobertO0. Zielinski. Route *2. Dow 10. Delton. Mich. Keywords: Pollutant collection; Pollutant,
Filed May 4. 1970, Ser. No. 34,067 submerged barrier

Int. CL E02b 1.5104
Vs.CL 210-170 1clam U.S. Cl. X.R. 61-1; 61-46

Cup-haped casng meas inverted upon or adjacent to the
ocean floor and tubular means extending upwardly from said -

casling Mns Aid COnsnsunicaling with the interior thereof
through an opening is the top waed thereof. The tubular
mesi is braced by a plurality of cables connected thereto
and to anchor nmom located on the oceant floor
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3.667.373
WATER MOVING APPARATUS FOR DESTRATI-

FICATION, ICE REDUCTION AND BARNACLE
CONIMOL
Roy A. Cramer, Jr. c/ Anebormade. 1020 E. 79th Keywords: Fouling prevention; Ice protection

Terrace. Kansas City. Mo. 64131
Filed Nov. 2, 1970. Ser. No. 85.898

lnt. Cl. O1f 5/12: E02b 3/00: F04b 17/00 U.S. Cl. X.R. 61-11; 259-97
U.S. Cl. 417-424 9 Claims

A water moving apparatus for destratification. ice re-
duction and barnacle control in a body of water includes
an elongated column member suitably mounted on a
support and extending downwardly into a body of water
and having a diffusing member, a submersioic motor .nd 4
an upwardly directed propeller associated with the motor,

all being mounted adjacent a lower end of the column
member whereby operation of the propeller and the dif-
fusing member effect an upwardly and outwardly diffused
flow in the body of water thereby moving warmer sub.
surface water to the surface and effecting a circulation
that provides aeration thereof and decreasing stratification
and more uniform temperature of the body of water and
the water is moved with a velocity of flow sufficient to
substantially eliminate adherence of barnacles to surfaces
within the body of water.

3,66&118
OIL MOP AND METHOD OF USING SA.ME

Herber M. Rlhodes New Orleam, La., a nrr t Oil Mop Keywords: Pollutant absorption; Pollutant,
Intnatonal Ie. mechanical removal

Filed July 6, 1970, Ser. NoL 52.448

U.S 0 I.C E2b1104 gU.S. Cl. X.R. 210-40; 210-DIg.21UJS.d.L210--30 9OCats

The p e ent discloUre i directed to a method of removing 4, "
oil from the surface of a body of water with an oiJ mop made
of thu puge narrow suns of p o ypropryene or sinus'r
mateual pind through the odl on the urface of waer and

th n through wisgers and/or water or chemical sprays or 7_ -1
both to remove the ol from the mop. depossng the od in a -- '.--
receptacle and returning the non.od ladened mop back into
the od covered water to pick up more surface oil.

3.68412
APPARATUS FOR HARNESSING THE VERi1CAL
NIOVEMENT OF OCEAN TID ES A" UTIIUZE THE
FORCE FOR GENERATING ELE.rIWCAL ENERGY

Chales K. Yram. 60 " I Lane and Jacquly, G. Lawto, Keywords: Electrical generator; Power, tide
402 Crescent SL. b th of Fort Myers Dead.. .

Plid O. 27. 1970, Sew.No. 84,412
iL. Cl. F03b 13112

U.S. C. 290-53 3 Clas

An appra fotrIn ng the Verma movement of
des ed nd usils the farc for gesumating electuical i ~

energy. hOw oppeam being bmed upon the prn el of a
WV dam which aerts fc upwatily at a tim e an I ,

de and a dowdfo dme due to grav s a ti at a fallen -----
ode. aid Blooes first seecurely eapds'ated to the level of the
prevaing low tide sad which in thn releaed at the haght at -.
the d to order to conrbe it faoi built up force o( avad.
We energl, the vertiea movemeamn o the flost be ng ira.
mutd fro a vertical stposrwuSe mounsted upon the floeat I --

to a ramble Par mou ed upon a rotatable horizontal shaft
journalled in stationay sanhions, and the rouatable shaft . .
lb. dir4ving an eleetrical generator or performing other use-
ad wort.
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3,668.875
OFFSHORE TERSUNAL

Otto Sander, and Alexander LMpe, both of Duesseldorf. Ger. Keywords: Offshore mooring structure Off-
shore platform, fixed; Offshoremany, assignors to %tnunumn .Akengelischaft, Dussel-

dad. Germany platform, leg
Filed July 1S, 1970, Ser. No. SS,200 U.S. Cl. X.R. 114-230; 137-236

Claims priority. appLication Germany, July 23, 1969. P 19 38
018.8

InL CI. EO2b 17i02
U.S. CL 61-46 I Claim

An offshore terminal is constructed from tubing to
establish a resiliently yielding tower. A floating platform as
docking and cargo handling berth is linked to the tower by
means of a floating collar through which impact forces acting

on the platform are reacted into the tower. Different embodi-
ment include single pipe and plural pipe tower constructions
as well as outrigger-like platforms and platforms traversed by
the tower.

3.668576
OFFSHORE TOWER APPARATUS AND METHOD

Albet M. Koehler. Houston, Tel., assignor to Brown & Rock. Keywords: Oftshore platform, fixed; Seabed
Inc., Houston. Tea. fourdation

Filed Apr. 20. 1970. Ser. No. 30.098
IfaL Cl. EO2b 17/00; E024 21i00; E04h J2/08 U.S. Cl. XR. 114-230; '137-236

U.S. CL 61-46- 20 aims

A tower suitable for use in offshore well operations and the
like including a plurality of sloping jacket lep extending
from the bed of the body of water to a position above the
surface of the body of water for supporting a platform
thereupon. The jacket lep are reinforced by a surrounding
shell of diamond patterned cross braces and a plurality of
girder rings lying in a plurality of planes normally with the
central axis of the tower. The girder rsngs are supported
against deformity by a bicycle spoke reinforcing system at
each girder ring level. '

The method aspects of the invention include constructing
the tower in a generally horizontal posture upon a plurality of
generally upright columns. The construction steps include
forming a plurality of girder rings and erecting the girder -
rings upon the columns. Jacket legs are connected between . "4
adjacent girder rings along the length of the offshore tower
and the tower lap are enclosed within an outer shell of cross
bracings. The offshore tower, following construction, is
launched into a body of water for transportation to a selected
marine site by constructing the tower longitudinally upon a
red having one end thereof lying adjacent a sheet pile wall
which permits the tower end of the rail to be positioned
below the adjacent water level. A floatotion system con-
nected to the tower and the wag is removed to permit the
base of the tower to be buoyantly lifted from the construc-
tion support. The uppr portion of the tower rests upon a rail - -
bearing guide bracket which is initially positioned above the
water level. The ral bearing guide bracket may be lifted off
the rei by an incomprsible fluid and the tower slides into
the body of water. Aternatively. the tower may be jacked
into the water by conventional jacking devices. Upon being
erected at an offshore location, conductors may serve in a
dual capacity as conductors and piles, or piles may be in-
serted into skirt pile casings surrounding the base of the
tower and driven into the bed of the body of water by a st-
inger guided by a rotating trms.

18
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3.668.877
PILE SECTION FOR FOR.MING A PILOT HOLE

Gabriel Fuentes, Jr. 101 Ashford Avenue, Santurce, P.R. Keyvords: Pile-driving shoe; File, steel.
Original application Nov. 20. 1967. Set. No. 684.297. now

Patent No. 3.522.707, which is a condnuadon-in-part of U.S. Cl. I.R. 61-53.68; 175-19
application Set. No. 609.102. Jan. 13. 1967. now Patent No.

3,449,958. Divided and this application Feb. 2, 1970. Set. No.
12,492

Int. CL E02d .I22; E2lb I1/00
U.S. CL 61-3 3 Clims

This invention relates to apparatus for driving a concrete
pilig formed of a nutmber of concrete pile sectios which are

spliceW together to form a piling of a predetermined length

including a dummy pile for providing a pilot hole, special pde
sections for hard or other special driving conditions, and asleeve for splicing the pil sections together.

The same technique is applied to forming etaining wails.
bulkheads and even to light poles. telenhone poles and the

like. in which c:ue. :he poles are easily re' aired or replaced
if damaged.

3,669,052
METHOD AND APPARATUS FOR PREVeTING ICE

DAMAGE TO MARINE STRUCTURES
Jmseph F. Schirizanvi. Pasadena. Calif., agnor to Air Ia. Keyvords: Ice protection; Offshore mooring

aics Corp, Pasadena. Callf. structure; Offshore platform,
FlldJune 15, 1970, Ser. SN. 46,273 fixed; Offshore structure fender

Int. C. 163b 35/08
U.S. CL l14--0.SR 13Claim U.S. Cl. X.R. 9-81; 61-1; 61-46; 114-42;

A marine well drilling pldftorm or the like having legs ex- 299-26
tending to the sea floor is protected from ice ftoes by com.
minuting devices at the water line for breaking the ice and See: Re. 28,332
thereby preventing crushing or ovenurning of the platform.
The comminuting devices employ high velocity impact
against the ice to cause its fracture into chips as distinguished
from cutting action. Rapidly rotating or reciprocating
mechanisms with large "teeth" for making impact engage.
ment with the ice are employed in separate embodiments.
Comminuting devices mounted for sweeping adjacent a
moor Ing buoy in oue embodinent open a path through an ice•
foe for promtcting the buoy and a ship moored at the buoy.
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3.669.140
SUCTION DREDGING INSTALLATION

Romit van der ',etn, Jutphama. %etherland. asigner to N.V. Keywords: Dredge-spoil transport; Dredge,
Iageuleursburess Veer Systemre En Octrooeko Spatas, suction
Rotterdam. Netherlands

ContUuatis of appication See. No. 817.719. Apr. 21. 1969. U.S. Cl. X.R. 37-58
now abandoned. This application Feb. 16. 1971. Set. No.

115.816
Int. CL FI6k 49/00

U.S. Cl. 137-334 t Claim

Suction credging installation is provided comprising a con.
vey pipe for conveying a suspension of dredging spoil and
water. said convey pipe being provided with at least one
pump;

purgative source connected by means ol d purgative
conduit to at least one measurng point:

at least one pressure sensitive element connected bv. means ' -. .F

of a tactile conduit % ith s ud purgative conduit
The suction dredging installation is characterized in that \ ".

the tactile conduit is mounted for a considerable part of its v .
length in the purgative conduit of said measuring point.
resulting in a simplification of assembling the conduits, and a
protection against damage and an insulation against excessive
cooling of the tactile conduit.

3,669,198

FLUID OPERATED DROP HAMMER WITH VALVED
PISTON

Roger L Elliott. Soansham. near Ipswich, England. as. Keywords: Pile driver, impact
signor to The British Steel P ing Company .mited.
Claydo@, Ipswich ,Suffolk. England U.S. Cl. X.R. 91-224; 91-318

Filed Mar. 10, 1970. Se. No. 18.239

Claim prierity. appllcaton Greet Britain. Mar. 11, 1969, ,
12,314/69

Int. CI. EO2d 7/10: FOIl 21/04
U.S. CL 173-127 10 Claim -. 7

A drop hammer has an operating ram in which valve-con.
trolled conduit means interconnect opposite ends of a -'

cylinder of the ram to allow, fluid to transfer between the. .
ends of the cylinder.

3,"9.275
APPARATUS FOR REMOVING OIL FROM WATER

Ned E. Dow s. Raleigh. N.ass mignor to Heres low- Keywords: Pollutant absorption; Pollutant,

peral. Wlmdmga. D. suction removal
Fled Nov. 4, 1970, Ser. No. 86782

Ia. CLE02b1104 U.S. Cl. X.R. 210-460; 210-DIG.21

U..CL 210-242 . 3Clai

Improved equipment for removing oil from the surface of a
body of water is disclosed. To a previously known apparatus
comprised of an oieophili¢ fibrous bat having one or more
perforated pipes embedded in it for taking away adsorbed oil,
there is added a flexible shield covering the area where the
pipe or pipes are located. The shield prevents water from en--_
terng into the area of the pipes and being pumped off with ---

the oil.
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3.66940
OPTICAL DEPTH FLNDER .AIND

ELENTS THEREFOR
William I. Rtttifan. Needham, Frank R. Wasson. Jr., Keyvords: Instrument, a:rbor'ne; Instr ment.

Chelmsford. and Gordon C. MacKenzie, North laser; Sonar, depth sounder
Billerica, Mass, assignors to Raytheon Company, Lea.
ingtoa. Mam.

Filed Aug. 31. 1970. Ser. No. 68.206 U.S. Cl..R. 350-153; 350-314; 356-3;
Lot. Cf. GOtc 3/08; G02b 27/28 356-5; 356-119

U. CL 3S6-4 7 Claims

An improved optical depth inder. and elements there- . -,

for, for depth sounding and detection of submerged targets
trmAn airbarne vebizle. The disclosed v'.ilem uses a -

coherent beam of polarized light from a laser directed
dowrwardly :ohard the surface of a bodv of water and Z ,

processes the polarized surface specular reflected energy,
energy reflected by submerged targets within the beam,
and energy reflected by the bottom of the body of water
to derive the desired information. Means are provided
selectively to attenuate the reflected energy in accordance
with the particular source thereof so as to permit the
dynamic rarge of the processor of the reflected ene.gy. . .
to be reduco and the system to ve used when the neignt
of the atrborne vehicle changes or condition of the water - - -
varies.

JUNT 20, 1972

3.670.304
FABRIC CONTAINMEN' CONSTRUCTIONS

Jola T. Hook Davits. and Robert G. Currer. Rshbure, Keywords: Bar protection; Breakwater, concrete;
bih oNC., taC* ilm sa An o Corporsde Concrete form; Fabric mac; Offshore
New Yw%6 N.Y. construetion

Fled Feb. S, 1968. Ser. Nt "u2o92n

U.S.CL61 -3 4ClaimQ U.S. Cl. X.R. 61-5; 61-37

A duai-wail fabric is provided, with integrally woven drop
sotchas connecting opposte wails thereof, the fabric being
adapted to receive a filler matenal between wails thereof. the
tiller materiAl being preferably cast therein, such as concrete.
and the fabrc wails being of desired materials and weaves to
yield desired porosiea. One or baoth of the wals may be con-
smcted of a material having a specific graviey lem than water,
to (cilitate flotaxng of the mine in water. Prior to filling the
dual-%ail fabric with concrete or the lWte, reinforcing rods
may be interspersed between the connectinll drop stches.
The dual-wall fabric. or a single-wall fabric may be anchored
along beaches. canals and the like. into canopy-like confisra-
tiom or stucturea. which structres may be filled with sand or x. -

other natueal fill. the mound or sand bar thum formed being
then covered by a co-crese4ike material. In the case of a dual-
walg fabric construct n. concrete may be pumped between
the fabric walls. to provide a concrete-like outer encasement
for the sand bar or the like thus formed
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3,670,514
AUTrOMbATIC SUBlMARINE TRENCHER

Ntlebad P. hoei. and Ray D. Keiliberg botrn of Houto, Keywords: Seabed pipeline placement; Seabed
Teax- imguars to Flaow Corporation, Las Angeles. Calif. trencher

Filed Sept. 4,.1970. Smr. No. 69.566
1.L CL E02f 5108. 16/1. 1100 U.S. Cl. X.R. 37-94; 37-102

L.S. CL 61-72.4 21 Claims

An automatic trencher is provided fr entrenching a
p.ipeline in the bed of a body of water. The trencher is adapted
to ride over the vjoeline and includes one or more trenching
tools which cut away the formation of the bed to form a single
trench therein for receiving and burving the pipeline. Power
and control signals are supplied by a flexible cable coupling
the trencher with an accomoaniving overhead marine vesmel
This; power is used to move the trenching tools, to advance the - ' i
trencher along the path of the pipeline as the trench is being
forrned, and to energize surveillance apparatus. Depending on
the type of soil, tools of various configurations can readily be O s s

interchanged while the trencher is submerged. Piston-type
hydraulic pump-motor combinations rotate the tools and
propel the trencher alung the desired path. Means responsive ' -.

to the fluid pressure in the pumps automatically maintaiin the ///~ ''
power output at the tools substantially constant within a wide
range of load vatons, thereby greatly increasing both use
efficiency of the tools and the speed of the trenching opera-
tion.

3,670,S72
AIR-SEA INTERFACZ TEMPERATLIRE MEASURING

APPARATUS
Roert F. Deveireux. Oman Hill. Md- and Ernest L Casco, Sa Keywords: Bathytbermograph; Buoy, instrumented;

Diego. Callf., assigniors to The United Stares at America as Inst~rumenst deployment'

Filed June It,1971, Sr. No. 152.141 U.S. cl. x.R. 73-170A; 73-170K; 73-353
Int. CL GOlk 1114

US. CL. 73-342 9 Claims

Vertical distribution of temperature at the sea surface is
measured by an array olf tritperxosre sensors extending usp- ----

wardly and downwardly from a small float. The float is carried--

at the outboard end of a relatively long outrigger member
which itself is pivotally carried by a buoy or ship so as to be in
dularing sea surface to maintain the sensors at fixed positions-
relative to the surface both in the air and submerged.

3,670,839
EXTENDED AREA ACOUSTIC IMPULSE GENERATOR

Carl H4. Savit. Houston. Ta, assgnair to Western Geophysical Keywords: Seismic implosive acoustic
Company of Amserica. Howono. Tex. transmitter

Fled July 23.199,5w. No. 844.152
U..C o Z09HIt LGOtv 1102 1cam U.S. Cl. X.R. 181-0.51t; 340-14

An acouatic impulse generator for producing in a liquid
body acoustic impulses useful, for example, in geophysical ex.
plort-sions. The generator includes a housing which defines anit1-
enclosed chamber having a flexible wall. Driving means in one
operating condition cause the flexible wall to execute a for- a C r.
in the liquid body The driving means in another operating
condition allow the flexible wall to execute a return stroke in a,
relatively short time interval thereby generating an acoustic
impulse, -
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3,670,840
FLEXIBLE SEISMIC GAS EXPLODER

J]lljam .. Gundlach, Fulshear, Tex., assignor to Geo Space Eywords: Seismic explosive acoustic
Corporation transmitter

Filed Aug. 6, 1969..Set. No. 847,828
Int.CLG01v 1/00 U.S. Cl. X.R. 181-0.5R

U.S. C. s 1-0. NC 12 Claim%

This invenon relates to a re titwe seismic cner.gy .ource
and includes a rigid combustion chamber coupled to a flexible
gas supply system for supplying to the chamber a presurized
combustible gas mixture. A piston normally maintains the
chamber Sight Simultaneously with the ignition of the gats
mixture, the piston becomes accelerated away from an outlet
of the chamber to abruptly release high-tempeature, high-
pressure gases into the surrounding water, the underlying
earth crust of which is being seismically explored. The dis-
placement of the piston is caused by the combustion of the gas -_

mixture in the combustion chamber.

3.670,896
APPARATUS FOR REMOVING OIL FROM A BODY OF

WATER
Frank E. Hale. Jr.. 1638 Santa Barbara Street. and Frank E. Keywords: Pollutant, mechanical removal.;

Hale, St, 4005 Santa Cruz Avenue., both of San Dieg, Calf. Pollutant removal watercraft
Flied Jan. 22, 1971, Ser. No. 108,839

InLCLEO2b12COdi U.S. Cl. X.R. 210-391; 210-DG.21
U.S. CIZ210-242 2 Cais

Apparatus and method for removing a liquid hydrocarbon
material, such as oil, from a water surface wherein the ap- ,11
paratius includes a collection surface which is moxed into and
out of the water, the collection surface being made of a
material including a high molecular weight solid hydrocarbon
which is wettable with oil so that when the surface emerges ,.
from the water the oil collected by adsorption is wiped from - - "
the surface and collected.
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3,672.17
ICE cvr-rYat

Chariy Mack .mon. Da". Tex- assg
n or 

to Sun 0 Corn- Keywords: Ice protection; Offshore scoring
FmD TeA-a 2 TM structure; Offshore structure fenderFJWdOct 2, 1970, Se. Ne,77%507

vt.CL EO2b 15102; %63b33112 U.S, Cl. X.R. 61-1; 114-41
US. CL 61-46 10 Caitn US

A cutter roLatably mounted on a marne structure for S

cutting and diverting encroaching ice floes. The cutter has
upper and lower cutting edges that are angled from one -
another and intersect. Sides angle away from the cutting a
edges, and the trailing edge of the sides flare ourwardly to
divert the ice around the narne structure. The cutter is at- -- -"
tached to a sleeve which rotates around the manne stucture - . a
in restonse to a vane member which also acts as a counter-
weight and is shaped to act as a protected boat dock.

3.672,177
SUMSEA FOLN"OATION UNIT AND NIETr4oo OF

LNSTALLATION
Wam F. Iv U Din. Texas. rtolblOOnCor. Keywords: Offshore construction; Pile place-

l-Id4 sent; Seabed foundation; Seabed oil#tred Jum= 24, 19"70. Set. No. 49,,372 rcs tutr

m CLa. EO2b 17/00. 17108 process attucrure
US. .CL61--46.5 14C Ldms U.S. Cl. X.R. 175-7; 175-9

The %pecilcation disacoL, a subsea foundation unit for use
in drnlling and completing a plurality of submerged wells par-
mcularly in areas where the marine bottom slopes or is uneven.
The unit is comprised of a base and a drilling and completion
template. The urt is lowered in the water until the base en-
gages the marine bottom. The template is adjusted with rela- a - .
tion to the base until the template is substantially level. Next, ,
the template s secured to the bottom and is released from the
base. The bae is removed leaving only the leveled template
on the bottom.
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3.672.,17g
ROTARY DOCK

Paul A. Traurwein. 1906 Holiday Road. Newport Reach. Calif. Keywords: Pier, floating; Small-craft pier
Flied No. 23, 19

7
0. Ser. No. 91.921

Ii.CL OO d2g9106 U.S. CI. X.R. 114-0.5
US. CL 61-46 7 Caims

This disclosure relates to the berthing of boats. and to the
problem caused by the need for providing maneuvering room
to permit the boats to enter their boat slips. This problem is
particularly acute for larger boats and for the less experienced
skippers,

The disclosed invention teaches the use of a rotary dock,
somewhat similar to a merry-go-round, having a plurality of
boat slips associated therewith. In use. the rotary dock is
rotated so that any given one of the plurality of boat slips may
be positioned at any desired peripheral location.

Thnus. in the case of a mooring arran gement in a marina, any ,'
boat slip of the rotary dock may therefore be positioned at a -2"
peripheral location that facilitates the boat's entering or leav-
ing the channei, whereas, in the case of a marine service sta-
tion that is already crowded with boats being serviced, the ro-
tary dock may be rotated so that an emoty boat slip in in loca-
tion to receive the newly arrived boat. In the case of a boat
rental or a boat sales agency having a large inventorv of boats.
the rotary dock may be rotated so that any desired boat of the
inventory may be made available for customer examinaoon or
use.

3,673,407
RADIOGRAPlOC APPARATUS FOR UNDERWATER

INSPECTION OF WOODEN PUJNGS
GeorgeC. Whwd.Jr. 1014 Pequt Read. Southport, Cm. Keyvords: Instrument, radioisotope; Pile,

Fled Fek. 19.1969. Se. NaO 00,432 wood; Structure inspection
Iii.CL HOIJ 37/20

U.S. CL250--52 3 Clam U.S. C1. X.R. 250-53; 250-65

An underwater apparatus employing radioactive material
comprising a cylindrical chamber having a flexible end wall
with the chamber being mounted against an underwater object -

through which the radiant energy rays are to be pawed for
radiographic purposes so that the flexible wall conforms to the
surface of the object. A film pack is retained on the other side
of the object opposite the flexible will, and water is evacuated
from the chamber. A sour of radiation is positioned through
a flexible conduit into the closed chamber opposte the flexa- F-1
ble wall. The chamber has an inlet valve cormected to . source
of air under pressure and an exhaust valve.

2 a
'.
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3.673.54
DEPTH SOUNDER DIGITIZER

Silvan E. cAlpln, Dallas. TeL, malgnor to MIobU Oil Cor. Keywords: Sonar, depth sounder
persio

Filed Sept. 30. 1969, Str. No. 62,20 U.S. Cl. X.R. 340-1C
Ini. Cf. GOIs 9/68

U.S. C. 340-3 R 4 Claims

a water depth digitr.er produces an averaged digital readout -- "-- "
synchronized with an external clock. The digital readout is -
produced from a depth sounder having a timing cycle which is '

asynchronous with respect to the clock. A digital counter is "-
started in response to the occurrence of selected acoustic -

ranging pulse Pulses which are proportional in time to the
veiociry of sound in waer: are counted until the returned echo
from the sea bottom stopas the cour. Ten counts are accumu- -. ' ''-' . . "

lated in the digital counter which is arranged to count in
decades. The least sigricant decade is dropped to produce a .
readout directly representing water depth.

3,673,556
T)VO-LEVEL DE)'Tl CONTROLLERS FOR SEISMIIC

STREAMER CABLES
Pai G. BIlg. Houston, Tex, assltnor to West Geophysical Keywords: Seismic stream r table; Towsid

Company of America Houston. Tex. body depth control
Filed July 1S. 1970. Ser. No. 55,038

Irm Cl. 063b 21136; GOIv 1/16; HOIb 7112

U-.CI.340-7]PG IiClaims U.S. Cl. X.R. 114-235B; 340-71

This invention relates to controllers for seismic streamer ca-
bles for controlling the depth of the streamer cable while it is 44.03
towed through a body of water. The controller is adapted to 864 -" .90
maintain the streamer cable at one predetermined level, and 62
upon receipt of a remote-control signal the controller moves 94

the cable to another predetermined level.

20

193

.... " - , .n



JULY 4, 1972

3,673,716
COMPRESSED AIR OPERATED APPARATUS FOR

RAISING UNDERWATER DEPOSITS
Alois T odle, Wasserburger Landstra.se 209, 8000 Munich Keyvords: Dredge, curterhead; Dredge intake;

82. Germany Pump
Filed Sept. 22. 1969. Ser. No. 859,872

Claimus priority, application Germany, Dec. U.S. C1, X.R. 37-67; 302-58
16221.5

Ilt. Cl. E02f3/92
US. CL 37-61 17 Claims

Apparatus for raising deposits. using a pressure medium, the '1
material being raised being conveyed via a dredge pipe from - "
the deposit to a separator in which the material raised is .... " % 4
separated from the pressure medium and possibly from en-
trained porions of a liquid medium disposed above the
deposit, the pressure medium being introduced at the lower .i
end of the dredge pipe into the latter with a rotational corn-m
ponent and in such a manner that a partial vacuum is I
produced under the effect of which the material to be raised
enters the dredge pipe, the inlet end of the dredge pipe being '
held during dredging at a small distance from the deposit•

v

3,673.804
OFT-SHORE FIRE AND POLLUTION CONTROL SYSTEM
Frank R. Washburn. II North York Street. Houston. Tea. Keywords: Pollutant, surface barri.er

Filed Feb. 13. 1970. Ser. No. 870.295
at. Cl. EU2b 15104

U.S. CI. 61-1 F I Claim

A portable, flexible, floating firewall having a rectangular
galvanized metal body and four essentially identical flotation
packets, two disposed on each side of the metal body. The
flotation packets are formed of Styrofoam and encased in a .- -
plastic container which is covered with a layer of asbestos
cloth on all exposed portions of the container. A plurality of
steel bands secure the flotation packet to the body and an out-
wardly projecting rigid shelf is mounted immediately above -"
the flotation packet to hold the flotation packet in place. Two .- f-*.-' _V ~ jhonzontally directed cables me anchored near each end of the

in order to controil the degree of bending which will be al-body on both ssdea thereof. The cables are adjustable in length ,

lowed the body. Balaat weights removably connected by ca-. X
bles to the bottom edges of the body continuously urge the
body in the upright position in the watr.
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3,673.805
FLOATABLE BREAKWATER ELEMENT

BrunoSzvfsr. Katbe--Dorsc.Ring 12. 1 Berlin. 47, Germany Yeywords: Breakwater, floating
Filed Nov. 12, 1969, Set. No. 876.097

Claims prionty, application Germany. Nov. 12. 1964. U.S. Cl. X.R. 9-2; 9-11.1
P 18 09 506.2

InL CL EO2b 3/06; B63b 7/00
U.S. CL 61-S 8 Claims

An inflatable elongate prismauc sheet-material shell of tin.
angular profile has a reinforced edge attached to an anchor /
chain which, together with the shell and the anchor. can be
folded into a package in which the sheet material of the shell is - --
wrapped around the anchor and chain. The package, and/or- - -

each of its components, is held in a collapsed position by
water-soiuble bands whereby the anchor slips out of its sheet
wrapping when the package is immersed, the shell being then -
automatically inflated by one or more compressed-air car.
tndges.

3,673,808
METHOD OF AND APPARATUS FOR BURYING SUB-SEA

PIPELINES, CABLES AND THE LIKE
Johan H. Volbeda, Rijswijk, Netherlanda. assignor to Neder- Keywords: Seabed pipeline placement;

landaeMsatacdappij voew werken Buitengasts (Netherlands Seabed trencher
Offshore Company) N.V., The Ha"ue, Netherlands

Filed April6,1970, Ser. No. 25,747 U.S. C'. X.R. 37-63
Claims priority, application Great Britain, April 10, 1969,

18,538/69
ItL CL FI61 11/00; EO2f 5/02

U.S. CI. 61-7L4 1oClalms

Pipelines, including cables, are buried in the seabed, which
includes the bed of other water covered areas, by a succession ______-____ -

of trenching devices travelling along tt pipeline one behind- -.. . /
the other, the trenching devices each loosening the soil
beneath the pipeline and conveying the loosened materialfrom beneath the pipeline tb'successively increase the depth !.

of a trench beneath it in a continuous and gradual mannerwhereby the pipeline is laid in the trench at a predetermined

depth in a single pass of the trenching devices. The removed
soil is used to backfill the trench after the pipe has been laid. - -

3,673,976
SECTIONALIZED PONTOON APPARATUS

Richard W. Reyolds, 110 Mayo Drive. Burnsville.Minn. leywords:" Pier, floating; Small-craft pier
Filed Nov. 21, 1969, Set. No. 878,627

Int.CL963b35/38 1 a.S. Cl. X.R. 9-1R; 9-1.1R
U.S. CL 114-61 I6 Claims

A pontoon boat, raft, dock or the like made from a plurality
of pontoon sections having longitudinally extending tabs and
transversely extending tabs, stringers bolted to longitudinally .- - _
aligned longitudinal tabs, cross pieces bolted to the transverse
iabs and a deck. Other than for the nose cone section for a
boat, the pontoon sections have slotted end portions to
receive a block to minimize twisting of adjacent pairs of pon- , -, '
toon sections. Further, the nose cone sections are in-
terchangable and each of the other pontoon sections are of the ,, .
same construction. - -
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3,674,150
APPARATUS FOR PREVENTING OFFSHORE OIL WELL

POLLUTION
Lloyd M. Lejeiune. P.O. Box 243, Belle Chasse, La. Keywords: Pollutant collection; Pollutant,

Filed Sept. 2.5 1970, Ser. No. 75.322 submerged barrier
Int. C. BO Id 23100

U.S. C. 210-245 9 Claims U.S. C1. X.R. 210-DIG.21

An apparatus for preventing offshore oil well pollution
resulting from offshore oil well blowouts or pope line ruptures.
The apparatus includes a sloping cylindrical member having a \. ,
conical bottom wall open at its upper end. The device is cen-
.ered over the leak io that the uil paises up inio 'he levice

through the open top of the conical bottom wall. In the case of
a low pressure leak the oil flows down the upper face of the
conical wall and is collected in a sump within the apparatus
from which it can be pumped. In the case of high pressure
blowouts valve plates are provided which can be hydraulically
closed to contain the oil spout which then flows into a sump in .

the apparatus surrounding the conical bottom wail. This sump
also may be emptied by pumping. In both instances fire extin-
guishing gases may be pumped into the device in case ignition
of the gas and oil should occur.

3.,674,683
PROCESS FOR THE REMOVAL OF OIL FROM THE

SURFACE OF A BODY OF WATER
Norman B. Rainer. Richmond, Vs., ausignor to Philip Morris Keyword: Pollutant absorptiou

Incorporated. New York, N.Y.
Fi.djsn. 2.1970, 2r.10-. of U.S. Cl. X.R. 210-DIG.21lot. Cf. E02b 15104

US . Cl. 210-40 2 clams

This disclosure relates to a process for removal of oil from
the surface of a body of water, wherein a material comprisin

a particulate microporous. hydrophobic vinyl chloride No Figure
polymer, such as polyvinyl chlonde. is applied to the oil.

3,675,193
HOOP STRESSED BEAM HYDROPIIONE

Bill W. Davis, Fliataff. Arb, mmigor to SeJ-bwrl Keywords: Seismic hydrophone; Seismic
Technology Corpratione, New York, N.Y. streamer cable

Fild Dec. 28, 1970. 5.. Me. 101.73
.ILCLGOIv 1I16 U.S. Cl. X.R. 310-9.1; 340-81

U.S. CL 340-I10 21 Clasas

Seismic hydrophone streamer asemblies are constructed
utilizing hydrophones which comiprise cylindrical! segments of
crystals disposed with the sxis of the crystals transverse to the
axis of the streamer cable. This eonsitscon permits usage of
a crystal having a diameter siglificantly larger than the diame-
ter of the cable regardless of whether the crystal is disposed in-
ternally of a streamer cable. A crystal mounting means is pro-
vided which cas be affixed to the exterior of a centalt
member streamer cable and which supports the crystal solely
by the edge of the crystal segment parellel to the cylindrical
ais of the cylinder.
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3.675,429
ARCTIC ICE PLATFORM

Rerranm T. W1l1man. Marsa Brggh, Llby, algoa to Eiao Keywords: Ice structure; Ice protection;
Production Rmeach Cesipay Offshore construction; Offshore

Filed April 3,1970, Ser. No. 25,464 island; Offshore platform, fixed
JIL CL E02d 27104

US. CL. 61-4 6Calam

A method of forming a permanent offshore placform in
areas where a mare of ice rests on the earth's surface in winter a

but thaws during more moderate weather. The platform is
formed by insulating the surface of the ice proximate the
drilling te to prevent any substanial thawing of the ice.

3,675,431
OFF-SHORE STORAGE TANKS

Robert G. Jackson. Hornchurch. England adgour to Coach Keywords: Offshore storage tank, emergent
InteroadonaJ Methane IUmltsd, Nawu, Bahamas

Filed May 17,1971, Ser. No. 143,872 U.S. Cl. X.R. 61-.5; 61-36A; 61-46.5;
Chins prWortty, appilcakdo Great Britain. May 26. 1970, 62-45; 220-9LC; 220-13; 220-18

26,035/70
Lt. C EO2d 29106; B6$g 5100; F25d 23/00

U.S. CL 61-46 4 Claims

An off-shore storage tank for liquefied gas has an outer
sheU. of which at least the lower part, which is immersed in the
water, is made of solid concrete, sufficiently thick and heavy
when in place to sink in the water even when empty, and is
lined with thermal insulation such that in operation, when
storng liquefied gas at cryogenic temperatures. the said lower
part is maintained at a surface temperature below the freezing
point of the water in which it is immersed so that a coating of
frozen water is formed on the tank which acts as an additional
seal for the concrete. Other features are that the upper panl of 7
the tank wall is sufficiently thinner than the lower part to pro.
vide an external annular step constituting a walkway around """ __________"_"_

the tank. and the provision of tangential pies as past of the
tank tlucture at points opposite to and adjacent the shore
line. The tank is preferably made initially fight enough in
weight so that it can be floated to its location of use. then
further concrete or other loading is added to sink the tank to
the sea bed,
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3,675,610

MOORING STRUCTURE IN COMBINATION WITH A
FENDER

Walter Kisohiag. Anle View, Pl grim's Way, Wes Humble, Keywords: Offshore mooring structure; Off-

Darking. Surrey, England shore platform, fixed; Offshore
Fl1ed March 18,1971, 5. No. 125,645 fender

Claim prlalty, appliledun Grest Britala, March 19, 1970,
13,263/70 U.S. CI. X.R. 114-219

InL CLDB63b 2I100O

U.S. CL 114-230 10 clalm

A mooring structure in combination with a fender, the
mooring structure comprising a fixed element supporting a
rotatable head having firm and second relatively rotatable
parts, a weight suucture supported by a plurality of pain of
ropes, the ropes of each pair being respectively connected to
the first and second pars so that relative rotation of the pars -I .fl r
lifts the weight stucture by increasing the angle between the
ropes of each pair to provide an increasing restoring force,
movement of the fender causing such relative rotation of the
pats and adjustment means for adjusung the effective lengths
of the ropes to adjust the device to form a 'soft' fender or ar' fender. ,- '

3.&76.84
UNDERWATER SEISMIC ACOUSTIC ENERGY SIGNAL

SOURCE
Marvin G. Bays. Jackson, lg., tolner tO Exploratui Keywords: Seismic vibratory acoustic

Company. Lnc., Jackson.M110k transmitter
Fild Sept. 9. 1970, Sw. N& 70,794

n .CLHO4bI1tO/ U.S. Cl. X.R. 310-4.9
UA. CL 340-12 13 C1ahm

An acoustic signal means is provided with two signal radiat- Z
ing hollow shell members which are connected by a hydraulic
cylinder for outward relative movement with an inflatable to.-
roulal connector member connecting circular edges of the
shell members to define a main interior chamber with the shell
membes and pressure regulating means for maintaining pres-
sure on the interior of the toroidal member at a level slightly
higher than the maximum pressure differential between the
main interior chamber and the extemal environment and also
having pressure regulating means for maintaining an average
pressure in the internal chamber substantially equal to the cx-
ternal pressure.

'is
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3.677,016

CORROSION PROTECTION FOR WELL CASENG OF
OFFSHORE STRUCTRE

Jusies P. Garrigus, Downs Grove, ML amsiuor to Chicao Ieyvords*: Corrosion prevention; Offshore
Bridee & fom Company, Oak Brook. lI. platform, floating

FiedFeb.S. 1971. Se.No. 113,19n
12L CL E02d 21100: E21b 15102 U.S. Cl, X.g. 175-9

U.. CL 61 -- SA6 7 ClCRs9

An offshore deep water oscillating oil well drilling or oil '-i.
production strtuttre having an oil drilling or oil production
platform and support therefor having an esentialy vertically
displaced tubular template fixedly secured to the platform and
platform support, said tubular template having its bottom end
open and positioned to project below sea level when the plat- ,
form is pouitioned offshore in a body of water, a closure at the
upper end of the tubular template adapted to seal and close
the annular space between the tubular template and a casing
positioned in the tubular template, and a conduit commu-
nicaung with the insde of the tubular template below the clo-
sure for feeding oil inside the tubular template.

3677,017
DOCK FEUMER STRUCThRE

Josn Anoush Shtrvany, Shiil, Caf.. mgnor to Byron Jeckio., Keyiords: Pier fender
lac Long Reach CAWif

Fed Ot. 20, 1970, Se'. No. 82,281 U.S. Cl. X.R. 267-.40
lns CL E02b3122

U.S. CL 61-48 10 Claim

A marine dock fender element having an elastomeric I,."7 1
deflection body in connection with support plates at each end
of the deflecion body with deflection guide members as-
sociaxed with each support plate and the deflecion body. I

11
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3,677.018
.MIHOD FOR DRIVING A FOL-NDATION FLE.MENT Keywords: Groating; Pile driver, vibratory;

INTOTHE EARTH BY MEA S OFVrBRATTON Pile-driving shoe; Pile iooring;
Abnuhan Froirs Van Wede, Waddlnxveen, Nelherlnds w Pile, steel

signor to N.V. tat Assneuting van Werken vowbest HLj.
NedemW.orsGasdaNetherlands U.S. Cl. X.R. 52-740; 61-53; 61-53.6

Flied April IS. 1970. Ser. No. 28,709
Clam priority. appiciati Netherlands, Api 22 1%9.

6906153
mL CL E02d 7118,3112

U.S. CL 61-S3J 3 Clims

A niethod for driving a foundation element into the earth by
means of vtbration. According to the invention at least one
perforated supportng member is taken along by the founda-
tion element when thia element is vibrated into the earth. Ths
perforated supporting member may be a perforated plate or a
grid compted of upstanding partitiom.

3,677,113
,METHOD AND APPARATIS FOR FORhONG A

FOUNDATION-LEG ASSEMBLY FOR AN OFFSHORE Keywords: Offshore construction; Offshore
PLATFORM platform, leg; Pile, concrete;

WilamR. Bawism, BmArtMv9, Ok.. 2g0m to Philips Pile footing; Pile, steel;
Pebeum Copy Seabed foundation

Flied J- 7,1971, Se. No. 104.606
In.L.EO2dI4lO,5144,27132 U.S. Cl. X.R. 61-52; 61-53.6; 61-33."

U.S. (. 61-46 ,13 Clain

A pile is driven through a first formation and into a subter-
ranean second formation of the earth beneath a body of water,
a cavity ia formed below the pile and extends outwardly
beyond the pile. and a concrete volume is thereafter formed in
the cavity and a portion of the pile. The pile is in intimate con-
tact with the first and second formations and the concrete is in
intimate sealing contact with the pile and the second forns-

---_-_-
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3,679,004
DRAG SCRAPER FOR DREDGING SILT

Henry Albert Lay, 87 N. 11 th West, rvo. Utah Keywords: Dredge, mechanical
Filed July 15. 1970,Ser. No. 54.910

US.CL 172-26. CLE02JoClams U.S. Cl. X.R. 37-71; 37-115

The invention includes a scraper and its combination with a
catamaran. The scraper has a top wail, side and rear walls, an 31
open front and bottom, a blade adjacent to the rear wall and
in outwardly extending support shoe secured to each side wall -
adjacent and parallel to but spaced from its bottom edge. The . o
top and side walls are reinforced by flanges at the front end .' , ,,
where hooks are secured for a chain to pull the scraper for- , '
wardly. Water escape openings are provided in top and side
walls. The catamaran comprises two spaced floats and lifting 22

mechanism so that the scraper used in combination therewith
can be lifted into the space between the floats and lowered ' .3

nto contact with the sut at the bottom ofa body of water.

3,679,005
DIESEL HAMMER

Kolbiks Inaba; Saisak. Yoshida. both of Tokyo; Shoji Mat. Keywords: Pile driver, impact
mrs, and Tsukasa Murskaml. both of Yokohams, all of
Japan signors to lshikawajima-Harima JIkogo U.S. C1. X.R. 173-137
Kabushilki IKAih. Tokyo-to. Japan

Filed OcL 19, 1970, Set. No. 82,041
Claims priority, applkadoa Japan, Oct. 24, 1969, 85078;

OeL 24, 199,44/15079; OcL 24, 1969, 44/85080
Iat.CL E02d 7/12

U.. CL 173-128 3 Cims

The present invention provides a diesel hammer having as
major structural parts a cylinder whose upper end is opened, a
ram slidably fitted into said cylinder, an anvil fitted into the
lower end of said cylinder, and a fuel tank, a fuel pump and
nozzles mounted upon the outer surface of said cylinder. A
port is formed through said cylinder so as to deliver the air
under presture from the cylinder to said fuel pump and to
deliver the fuel in sand fuel tank to said nozzles.
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3.679.021
ACOUSTIC PULSE GENERATING SYSTEM

Seymour Goldberg. Leingtoo. aw.. assignor to EG&G, Inc.. Keywords: Seismic implosive acoustic
Bedford. Mass. transmitter

Coninuation-in- part of Ser. No. 4136Z. ,pril 4, 199. Pat.
No.J.610,366. ThisappkatloaMarh 25, 19 70,Ser. No. U.S. Cl. X.R. 181-.5AG; 340-3A; 340-12R

22,425
IaL CL GOry 1/14

uS. CL 11-.5 H 20 Claims

An acousuc pulse generator and a method of producing --

acoustic pulses in a fluid medium is provided. In a preferred ,
embodiment of the invention. 'he acoustic pulse generator in-
cludes a piston slidabl: disposed within a cylindical housing -, - .
havni one end open and one end closed to the fluid medium. ... "-"
When -he generator is submerged, the piston is accelerated .-

toward the closed end of the cylindrical housing by the am
bient pressure of the fluid medium and rebounds from the ..- o,-
closed end of the cylindrical housing to produce an acoustic
pulse. Means are provided for capturing the piston after its
rebound from the closed end of the cylindrical housing to
prevent sut rezuent inward movement of the piston by the am-
bient prc-.u--

3,679.058
OIL COLLECTION BOOM

Millard F. Smith. P.O. Box 295, Sangatuck, Conn.
Cotinualoo-iu-part of Ser. No. 739.231. June 24.1968. Pat. Keywords: Pollutant absorption; Pollutant

No. 3,539.013. This appliation Jan. 27, 1970, Ser. No. collection; Pollutant, mechanical
6,117The portion of the term of this patent subeequent to Nov. removal; Pollutant, surface barrier

10, 1987, has been disclaimed.I C.CO2bg9/02 .. (. ,.20DG1

U.S. CL 210-242 6 Claims U.S. Ci. X.R. 21o-DrGai

An oil absorbing boom to be deployed across the effluent
stream from a separator or settling basin on the downstream
side of oil transfer operations at a seaport for the purposes of
collecting and removing from the water thin films of oil such
as those which sometimes escape from oil spill booms sur-
rounding a tanker at a loading dock. and comprising an elon-
gated flat tubular sleeve of polymer netting enclosing within it-
self a plurality of flat elongated slabs or bats of "picker-lap"
fibrous polymer material such as blown polypropylene film ar- a
rayed end to end within the tubular sleeve and sufficiently ,.-

spaced apart to permit accordion folding of the sleeve at fold .
lines between adjacent bats, with a tension-beanng rope or
cable being positioned within the tubular sleeve alongside the a __
successive plurality of absorbent bats to reinforce the struc-
ture for carrying its own weight or impact loads placing it in -

tension between its ends. Alternatively, a continuous, wide,
flat sheet of extremely porous hydrophobic foam material
such as fully reticulated polvurethane foam, suspended from
overlying buoyant flotation material, is formed into a similar
elongated boom deployed across a floating oil film or into a
continuous endless belt repeatedly cycled through the floating
oil. After trapping oil within the porosities or interstices of the
boom or belt matenal, it is squeezed between pinch rolls to
force out and recover the trapped oil, and the device is thus
capable of successive repeated deployment cycles of oil
recovery operation.
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3,679.466
REPELLING OF MARLNE AINIMAL PESTS

Mark M. Bowman, Jr. Bartlesville. Okla., assignor to Keywords: Fouling prevention; Wood
Phillips Petroleum Company preservative

No Drawing. Filed Mar. 6, 1970, Ser. No. 17,305
Int. CL ACID 9/12; B44d 1/26, 1/34

U.S. CL 117-127 10 Claims U.S. Cl. X.R. 106-15AF; 117-147; 424-29;
424-300

Methods of repeling marine animal pests from str-uc-
tures comprising wood andior metal using an N.N-di-
methylsulfenyl dithiocarbamate.

No Figure

AUGUST 1, 1972

3,680,160
FLOAT FOR SEAMARX& BUOYS, PONTOONS AND THE

LIKE
Toumo Jorma Heikki Sihvo, Keiholehdentie 6, Keywords: Buoy mooring system; Ice pro-

Tikkurila, Finland tp.ction; Pier, floating; Small-
Filed Nov. 18, 1970, Ser. No. 90,669 craft mooring device

Claims priority, applicaton Finland, Nov. 20, 1969, 3362
Int. CL B63b 21/.52_51102

U.S. CL 9-8 R 3 Claims .2

A medium having a dew pcint close to the freezing point of
the surrounding water is enclosed in a watertight colla-'sible
hollow body anchored to the boonom.

The collapsible body, which normally floats at the surface of
the surrounding water, sinks when the freezing point of thewater is approached due to the condensation of the medium. - _ "-.
The hollow body remains submerged in a collapsed state until 3

the water warms, vaporizing the medium and causing the body
to float again.

3,680,216

METHOD OF MEASURING THE RELATIVE DEPTH
BETWEEN TWO OR MORE UNDERWATER LOCATIONS

Lawrence W. Hallanger, Osoard, Calif.. assignor to The United Keywords: Seabed site survey

States of America as represented by the Sectretary of the
Navy U.S. Cl. X.R. 33-367

Filed Feb. 24, 1971, Se,. No. 118,247
1Ut. Cl. GOIc 5104

U.S. CL 33-301 3 Claims

A method of measuring the relative underwater depth
between two or more underwater locations utilizing a gas
filled hose connected at each end to a transparent vertically
extending measuring tube with the lower end of both tubes
open t0 provide a gs-waler interface. Thus when the tube at
one end of the hoe is moved up or down, depending on the
depth of the underwater terrain, the gls-water interface shifts ' /

relative to that measuring tube to maintain a level with the gas
water interface(s) and the other tube(s).

203

• p .

1~J



3.680.232
BUCKET LADDER DREDGER

Cornelis vin der Gang. Deft.. Netherlands. Lsigr to NN. tn- Keywords: Dredge ladder con :rol; Dredge,
dustritele Handelscombloade Holland. Rotterdam, Nether. mechanical
lands

FiledMay13.1970, Ser.No. 36.83 U.S. Cl. X.R. 37-86; 37-19IR
Claims priority, application Netherlands. May 13, 1969,

07346/69
Int. Cl. E0.1 5/06. 5128

U.S. CL 37-69 S Claims

A bucket dredger comprises a pontoon and a bucket ladder
mounted on the pontoon for bodily vertical swinging move.' .
ment relative to the pontoon. The ladder mount comprises
vertically swinging arms piv-allv interconnected to the pan.
toon and to the ladder and jacks for swinging the arms. The
ladder carries rollers that roll on an upwardly inclined track
on the pontoon, the summit of te track being intermeiate its .,7. . .

ends so that in an upwardly swung position the ladder dll be
horizontal. The support arms extend beyond the point of
pivotal connection to the ladder and at their free ends are con.
nected by links to a chute which is thus maintained vertical in
all positions of the ladder.

3,680,275
UNDERWATERISTORAGE TANKS

Jean Rootlet, La Cell. Saint-Cloud, and Armnd Clnsadevila. Keywords: Offshore si:orage tank, ,'ubmerged
Neuilly Clauts de Seine, both of France, mignos to Societe
Anomyme Des Entrepries Leon Ballot. Paris. France U.S. Cl. X.R. 52-236; 220-1B

Fied Dec. 29, 1%9, Ser. No. ggg,656
Clains priority, applcadon France, Dec. 30, 1968, 181997

Int. CL E04c 1 40; E04h 7/20
U.S. Cl. 52-227 1 Claim J

This invention relates to a reservoir suitable for immersion 7,
in the sea or like surrounding medium and is mainly intended
for the storage of hydrocarbons. The reservoir is formed from
elements prefabricated in two-dimensionally prestressed
concrete which are held together by a strucre of three.
dimensionally prestressed concrete. The reservoir s
preferably of cellular structure and is adapted to rest freely on
the tea floor.
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3.680,.320
OFF-SHORE TRANSPORTATION, INDUSTRIAL AND

URBAN COMPLEX
George 0. Goodboy, Jr., Mtadenea; Donald W. Green, Keywords: Breakwater, rubble; Offshore

Woodland Hills. and Conrad J. Kopec, Los Angeles, all of harbor, Offshore island
Calif., assignors to Macro Synetic Systems, Inc.. Canoga
Park, Calif. U.S. Cl. X.R. 61-1; 61-3; 61-35; 61-49;

Filed Dec. !1, 1970, Ser. No. 97,060 104-27; 244-114
InL Cl. E02b 1100; B6Ib J/00; B61f 1/00

U.S. CL 61-46 13 Clams

A man-made island is located just off the coast to provide
international airport and shipping facilities. The airport is
located on the outer extreme of the island with runways paral-
leling the coast and extending in the direction of the prevailing
winds. The sound contours drop off from the airport zone at
the outer end of the island to a relatively low level at the inner
end of the island close to the coast. The maximum height con-
tour permitted by regulations increases in a direction perpen- a'
dicular to the runways gradually so as to permit high-rise ;.- 7 a
buildings at the end of the island closes to the coast. Industrial
facilities which can tolerate a higher noise level and have
lesser height requirements are located in the central portion of ,

the island between the airport and the high-rise buildings. The
airpor- area is raised significantlv with resect to the main nor- .- ."

non of the island. This provides additional safety against ,- "
ocean surges toward the outer exposed end of the isl and "
also permits easy access from the surface highways on the -- "--
main portion of the island into underground tunnels and park-
ing faciliues in the airport area. Causeways extend from the"-
mainland to the island at several points. In addition to provid-
ing highway and rapid transit access, the causeways may shield
harbor and other facilities on the inner portion of the island
from rough seas. The retaining caissons terminate below water
level, and beaches are provided at the interface between the
island and the water, and between the causeways and the
water. These beaches provide recreation areas and a measure
of safety for emergency !andings and the like.

3,680,.321
MOBILE OFFSHORE PLATFORM

Corldi Bordes, Vlardingen, Netherlands, asignor to N.Y.
lndusr'ede Handelseomsblnale Holland, Rotterdam, Keywords: Offshore platform, Jack up;
Netherlads Offshore platform, walking

Flied Dee. 3, 1970, Ser. No. 94,732
OCahm priority, appllcaton Netherlands, Dec. 4, 1969, U.S. Cl. X.R. 115-9

18255/69
In
t 
CL E02b 17/00; E02f 9/04; B65b 2/50

U.S. Cl. 61-46.S 6 Claims

A mobile offshore platform has at least five columns
mounted eccentrically in rotatable frames on the platform.
Each column has a foot at its lower end in which the column is
rotatably disposed. The platform can walk on the sea floor by
lowering three feet, raising the remaining feet. rotating the
frames of the lowered feet whereupon the platform advances
with an arcuate movement while the column rotates in its em-
placed foot, then lowering the raised feet, and so on.
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3.680.644
PILE DRIVING SYSTEM AND APP4RAT!tS

Samuel Clfford Doughty. Burlngame. Cal.. asslo to Sea" Keywords: Offshore construccon; Pile
FeIterasldosa Corpatla. Saata Fe Sprle. Caif. driver, impact; Pile, steel

iviio of Se-..%o. '56,o85. Aug. A0, 196d, PaL .'*.
3.604J22. This9plcad Dec. 2S. 970, Set.. 101,,45 U.S. Cl. X.R. 61-53; 138-177

hsL CL l2d 7!00
U.. CL 173-139 S Cisa

A system for driving piles by a succession of blows struck
from above by a hammer element wherein a drting head as-
sembly transfer the blows to the upper end of a hollow elon-
gated pile. The hollow pile entraps a water column beneath
the head and means are formed in the head for transmittin
portions of the wager column via the head in response to blows
struck upon the head. A cushion of entrapped gas is disposed " Vl12l
between the head and column of liquid to momentarily absorb
reacuve forces derived from the column of water.

3.611,747
SEA BOTTOM SLOPE MEASURING APPARATUS

Getrp I. Wsh. Middletown R., ier to Raeytbee Keyvords: Sonar, depth sounder
Company, Le agoa. Mms.

Coatnuationo Ser. No. 776.72. Nov. 18, 196 abasdomnd U.S. C1. X.R. 340-3F; 143-SCM; 343-16R
Thb applcation July 6.1970, Ser. No. 56,129

int. CL GOis 9/66,3/00
U.S. CL 340-3 R 13 Cm

Sea bottom slope Ls measured by projecting an acoustic -"
beam upon the sea bottom with reference to a local vertical
and measuring the arrival angle between incident echos and
the local vertical. Split receiving beams having separated
phase centers are utilized to measure the arrival angle. In
order to reduce the effects of noise, phase angle magnitude
and sign are determined by signal processing means which
utilize a greater proportion of the available energy in large ,., -
time bandwidth product signals. ,,, ..
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3.681,862
SUCTION DREDGER FL.\'NG PLURAL PUMPS AND

PLURAL ARTICULATED PIPE SECTIONS
Jan De Konting, A. terdani. and Tjako Aaldrik Wolters Keywords: Dredge, suction; Dredge intake;

trecht. both of Netherlands, as ignors to N.V. Ingenieur. Dredge ladder control; Pump
sbureau voor S)stents en Octrooka "Sparts"a". Rotterdam.
Netherlands U.S. Cl. X.R. 37-72

Filed Nov. 17, 199, Ser. No. 877.141
Claims priorit%. application Netherlands. No%. 20. 1WS.

6816590 . ,
InL CI. E02f 3188

us .S. 37-58 4 Claims

Suction dredger for sucking up a particulate material such
as sand. A suction pipe is inserted into a body of sand below
the bottom of a body of water to withdraw water-sand suspen-
sion having a desired concentration of sand in such suspen-
sion. At the lower end of the pipe, the sand is drawn in at very
high concentration and at some level above this point water is
separately introduced so that a desired concentration is oh-
tained The suction pipe consists of at least two pipe parts
swingably connected to each other. The maximum suction
output of the submerged pump is obtained by swinging the
trame supporting the pump into a 'ertical poiuon.

3,681,923

METHOD AND APPARATUS FOR CONTROLLLNG
SUBATAN OIL. SEEPAGE

Winfild H. Hyde, 618 Grnd Ave, Berkeley, Calif. Keywords: Pollutant collection; Pollutant,
F'ded April 23, 1969, Set'. No. 819,805 submerged barrier

Int. CL EOlb 3100; EO2d 2310
U.S. Cl. 61-1 3Claim .S. C. X.R. 61-,46; 210-170

Method of and apparatus for controlling subnatant seepage
of od as from an under water oil well or the like. The method
includes the steps of collecting the seepage within an un-
derwater receptacle located along the floor of a body of water
in which the seepage occurs utilizing the floor as one of the
confining walls of the receptacle. The seepage thus collected
is conveyed upwardly in a confined state to the surface of the
body of water and is deposited into a receiver from which the
collected oil can be transported to a reservoir. The apparatus
includes a receptacle open at its bottom to overlie the parucu-
lar floor area of the body of water at which seepage is or may
be present so as to collect or confine the seepage along the....
floor which serves as the bottom wall of the receptacle. A
seepage conduit connected with the receptacle may be
disposed circumjacent the outer conduit of an underwater-
well with which the apparatus is associated, and such conduit
functions to carry the seepage from the receptacle to the sur- -
face of the water at which it empties into a receiver or reser-
voir from which the oil is pumped into a container for storage
and processing as. for example, separation of the oil from
water admixed therewith.
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3,683.324
DEPTH METER HAVING IMPROVED TIE VARYING

GAIN CONTROL
Frank EL Hossie, Tubas, Okla., assignior to Lowranlce Eec- Keywords: Sonar, depth sounder

tronicM .anufactssriiig Corporation, Tulsa, Okla.
Filled June 19,1970, Se..No.41.128

lnL CL GO Is 916d
U.S. CL 340-3 R 4 Claims

This invention relates to a meter for indicating the depth of
water More particularly. the invention provides a depth meter
having a transducer meansb for imparting sound pulses near the
surface of a body of water in response to electrical energ=z-
tion and in turn for providing electrical signal output in ' ' -
response to reflected sound pulses, a time base circuit provid- *:~~
ing evenly spaced systems initiating signals. an oscillator cir-
cuit providing sequential bursts of electrcal energy to the
transducer, in response to the system initiating signals, a ___" ,',

receiving amplifier connected to the rantsducer amplifying ther
reflected signal output in response to reflected sound waves. a
ampeiter oiing meansitocoindiceing the time reose cici andiii the ~
ampferprcircig meonnete tof indectn base cimrcut ndth o"
between the transmitted signal and the signal received in
response to receitit of sound waves as an indication of the _____

distance to the bottom of the body of water reflecting the
sound waves from the transducer and a time varying gain con-
trol circuit connected to the time base circuit and receiver am-
plifier providing a time varying bias to the amplifier following
each system initiating signal, the biss being applied to the ain-
plifier with tinse whereby signals resulting from the bottom at
greater distances front the transducer aft amplified msom than
signals resulting from shallower depths

AUGUST 15, 1972

3,683.521
SUBM.ERSEBLE DREDGE

Albert HI. slint, Fent Lasiderdalle, Via.; Jack L. &cLeilaad, Keywords: Dredge, citt erhead; Dredge
Palem Verdle. Peinsula; Theodore F. .aingelai, Newport ladder control; Dredge, suab-
Beach, both ofCAN,..OWdRobert J. Jant, athmora.Md., - merged; Dredge-spoil transport
aiipe to Ocase SIe & Enginmarliau In.. Washingto,

D.C. uawMarh5, 1970, Ser. Ne.16,731 U.S. Cl. L.R. 37-67; 37-72
lag. CL 83c 11100; Eon 3188

U&CL 37-56 11 Claism

A dredging system including a subimersible. occupant-
operated vehicle having an excavating tool carried thereby; a
conduit extensding from said tool to a location where said ez- T~-
cavase materiall is to be deposited; a shore tisaflaion, and
power and air conduits connecting said installations with the
vehicle. The ysaeim a appilicable to the excavabti or large
areas rich an aubemerged depoessas of sand and asit; the forrna-
don f 4 iaruow. deep trendins stch at thorn udlizad for various .

pipelines and calem and the rading of level or pciea-N
conto~ured amrn for preparing the heoos for prefabricated
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3,693.632
METHOD OF LAYLNG A FOUNDATION FOR A

STRUCTURAL ELEMENT UND R WATER
jamis vas der Via, ed Alrt GrdMf , bah O Utet, Keywords: Offshore construction; Seabed

Netherlands, asssora to Combiadne Wederxbelde vof, foundation; Seabed material
Uibht, Needs-ands placement

lied July 28, 1970.5w. No. S8.771
lat CL E02d 27/52

U.S. CL 61 -SO I IClaims

Under a structural element and around a supply place a
crater is made by laying a dike of foundation material in the
space under the structuraj element and around the supply
place and the space around said crater is subsequently filled s a
up with foundation material by supplying suspension of foun- --
dation material with water into the crater and by causing it to
flow over the edge of said crater. With this method the edge of
the crater grows gradually so as to form a continuous layer of I 6 t *.
foundation matenal. The suspension of foundation material
with -ater flowing over me edge of the crater is heavier than
sit found around the crater resulting in the suspension driving
the silt before it out of the space without being mixed with the
Silt

3,683,699
METHOD OF RETRIEVING MARINE LIFE AND

MINERAL SPECIMENS FROM OCEAN S DEEPEST
PAR S

Jamei C. Grady, Part Arztba, Tem, asdg to Gait 00 Car- Keywords: Instrument deployment; Sampler,
p-rtiadil " PtdSI4 P biota; Sampler, seabed grab

Id May 27,1971, Sir. NL 147,477
U L4LGOI04 U.S. Cl. X.R. 73-425

US. CL 73--421 i8 12 Claims

A capsule for obtaining samples of sea bottom material con- --

tains a molten sample gathering material. A ballast member at
the lower end of the capae causes the capsule to ank freely
when dropped into the sea. An explosive device, preferably
located in the ballast member, is detonated when the capaule
reaches the sea bottom and ruptures the capsule. A piston
withm the capsule above the sample gathering material is
driven dmmwardly by gs prim re to force the sample gather-
ing material from the capsule into contact with the sea bot-
ton. The sample gathering material has a density lower than
the density of sea water and a freezng point higher than the
temperature of the s water whereby the sample gathering
nmateial freexes occludes sea bottom nmaterial, anid floats to

the surface of the water.
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3,613J3
MOORING DEVICE FOR FLOATING BOAT HOIST

ByronL Goderm 710ClmelDr,IdaGrove Iowa Keywords: Pier, floating; Small-craft pier;
9 Match 8, 1971, Set. M. 121,650 Small-craft service structure

InL CL B63b 22/00
US.CL 114-230 0Claims U.S. Cl X.R, 114-0,5F

A novel mooring device for floating equipment, such as
boat hoists and boat docks, is provided herein which is espe-
cially useful on variable waters. This moonng device corn-
prises first means mounted on oppoing sides of the equipment A-,
for releasabiy secuning a chsan therein and, in alignment
therewith, chain guiding means. The chains are secured at
their respectuve ends to the shore and the bottom of the body
of water and pass through the first means and the guiding
means. A line is secured to the first mewans and utilizd to
release the chains secured therein thereby allowing the float-
ing equipment to be readily relocated by one man as the water
level in the body of water changes.

3,64,050
METHOD AND APPARATUS FOR ACOUSTIC ENERGY

GENERATION IN MARINE EXPLORATION
Roy C. Johnston. Richardson, Te., aggnor to Tesas Lnsru- Keywords: Seismic hydraulic acoustic

meats Incorporated, Dallas, Tex. transmitter
Filed Jan. 2. 1970, Ser. No. 35

Il.CLGOIv 1138 U.S. Cl. X.R. 340-7R; 340-15; 340-17
U..CL St--5 1 t6 Clma

The invention is directed to structural bodies adapted to be
!owed through water by a seismic exploration veisel Plhvsicald
charactensucs of the body are varied between a irst mode -
wherein a relatively sharp discontinuity occurs in the velocity
of water passing over the structural body and a second mode -. " i
wherein the relatively sharp discontinuity is reduced. Various
embodiments include varying the physical orientation of the
body with respect to the diretion of towing, 'rsryissg the
degree of resiliency of the towed body. varying the speed of . ""
towing of the body through the water, and varying the dirten-
sional size of the body during towing.

3,684,095
BARGE BASED SKIMMING SYSTEM FOR On. SUCKS

Ray R. Ayers, 1522 Shepherd's Ridlge Drive, Houston, Te. Kyworda: Pollutant collection; Pollutant
FOed Sept. 8, 1970. Ser. No. 70,097 rauoval watercraft

ian. CL C02b 9102
U.S. CL21O-242 4CaWMs U.S. Cl. X.R. 210-DIG.21

A barge based skimming system for oil slicks and method
for ue thereof wherein the oil phase is concentrated relative
to the water phase prior to its introduction into a final separat 'a
ing compartment wherein the oil is reclaimed in a cories- 1
ional manner. A barge mournted wave reflector and boom at- C

rangement diverts oil and water into open bottom chutes posi a.
tioned on either side of a barge. The wave action is damped at
the upstream end of the chutes and a skimming operation is
performed downsream thereof to divert floating oil upwardly
onto a shelf-ike structure while afilowing the underlying water
to continue its pasage through the open bottom chute. The
shelf itnctore then dincts the oil to a relatively quiesent

area deined by a separing container at the rear of the bargeipwhere a second separating operation is conducted and the oil_-.

reclaimed.
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3.684,680
ELECTRODES FOR ELECTROLYTIC OR CATHODIC

ANTICORROSION PROTECTION
Bernard Marie Louis Heuze, Boulogne. France. asilnor Keywords: Cathodic protection; Corrosion

to Societe d"Etides Contre Ia Corro-ion (SECCO). prevention
Paris. France

Filed Jan. 8. 1971. Ser. No. 104.974
lot. CI. C23 13/00 U.S. Ci. X.R. 204-286; 204-29CF; 204-297R

'.S. Cl. :04--196 6 Claims

"1bis in'entton relates to electrode for use in cathodic
or electrolytic anticorro vion protection, particularly for 4

protecting objects sited :n sea water, of the kind compris-
rng are or mcrt :ubej -n.de oi a uitable mtal, su,:h as=
titanium or tantalum. covered by an active laver of an-
other suitable metal. such as platinum or r hodium. Ac- V
zording to the invention. this tube or tubes is,'are per-
,orated an-d housed in a grooave ot a base member at in-
,ulating material, the interengagement being effected by
means oi an eletrically insuiating sealing material which -3
penetrates through the perforations m the tube or tubes.
Advantageously, the active layer covers only part of the
tube. The groove is preietrabiy oi such shape as to provide
a positive inter!ock, e.g. it is of dovetail ection and, to a,
enhance the anchoring effect, one or more wires passing
through opposed perforations in the tube is/are embedded
:n the sealing material outside the tube.

AUGUST 22, 1972

3.685.291
POLLUTION FREE ELECTRIC POWER AND WATER

PRODUCING STATION UTILIZING THE KINETIC AND
POTENTIAL ENERGY OF WATER WIND WAVES

WIUlU J. FeddenJr l0osW. 96thSt, Kaam Clty. Keywords: Electrical generator; Power, wave
IBMi Oct. 1. 1970, Ser. No. 77,279

InLCLEo2b/08 U.S. Cl. X.R. 60-8; 60-62; 417-100
US. CL 60-57 T 1 Clam

An electric power station producing fresh water as a by-
product by a dehumidification process, utilizing the kinetic
and potential energy of water wind waves common to large
bodies of water, comprising a wave energy converter including
a reception channel and an automatically adjustable standing
wave basin, which augmnents the inherent potential energy of
the waves by converung extant kinetic energy therein into a -
potential energy, a wave energy extraction system comprising ,
a plurality of vertical chambers having open bottom ends ' '*" -
located approsimately coincident with the theoteucal wave - I t [-
noda line and having upper enda, cheek valved to admit am- ""
bient air as the water level therein descends, and to allow to be
discharged therefrom as the water level therein rises. an intake
manifold admitting ambient air to the chambers, an exhaust
manifold for collecting exhausted air under pressure.,
refrigerant coil system for extracting water from the exhausted
air, and a power conversion system for utilizing the exhausted
air under prssure as the prime mover to create electrical
energy. The proces occurs at or near ambient temperature,
thereby minimizing entropy increase ]on in the entire system.
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3,685,296

ELASTOMERIC Oil SLICK BOOM
Thdore Oscar Boosan, 8 Kathleen Place, Somerville, J. Keywords: Pollutant, surface barrier

Filed Aug. 15, 19-2. Ser. No. 752.908
Iat. Cl. E02b 15,04

U.S. CL l - iF 2 Claims

A buoyant barer boom which preferably typically com.
p.ses a relatieiy rigid sheet of asbestos rubber of about 10
percent to about 20 percent sryrene-butadiene rubber content
by weight. having a cloed cell sponge attached to both faces
of the sheet tn a position whereby at least two-thirds of the
sheet : below water level when floated in water in an erect
position substantially vertical to the surface of the water, the
portion of the sheet located substantially below water !evel
being laminated with an additional sheet of the rubber- .---

asbestos material in order to provide any additional weight
necessary to maintain the structure in an upright position, and
in order possibly to provide additional strength, the sheet ad -_

ditionally having attached to each end of the boom a flexible f-V
compressed rubber sheet having about a 60 percent to about L
70 percent content of stwrene-butadiene rubber, each of the.[
laminated sheet% Semng about one-eight inch thick, the Mongs -
material being partiaily enclosed by the rubber asbestos sheet.
ing of a minor thickness to protect the sponge against abra-
sion, an achoring means for restraining the boom in a relative-
ly fixed position in water, and a removable clamp for pinching
together two flat and overlapped surfaces of the flexible com-
pressed rubber sheet whereby two or more of the booms may
be easily attached in series.

3,685,297
APPARATUS FOR CONIFINING FLOATING !MATERLALS

Walter Judis, 2MeMawaka, Ind., and George J. Gauch. Gree-. Keywords: Pollutant, surface barrier
viflh, RIL. sognesn to Umiroy, Ie., New Yosk, N..Y.

FUsd Dee. 7, 1970, Ser. No. 95.583

Ire. CL E02b 15/04
US. CL 61-1 F 33 Chds

An apparatus in which detachagly connected floats form a
barrier on the surface of a liquid for confining materials i.e.
pollutants floating thereon. A plurality of adjacent floats are
longitudinally arrsnged in an end-to-end relation. The end
wail of at least one of the floats has a movable portion which is
biased in a longitudinal direction toward the corresponding
end wall of the next adjacent float so as to form a seal between

adjacent floats. Each of the opposed end walls includes a por.
tion adjacent the movable portion thereof for operatively
securing together the floats, and for preventing the movable
portions from moving apart further than a predetermined ... ..
distance so as to maintain the movable portions in sealing en-
gagement.
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3,68q6,1111I

SPACED STLTI-WA LL COISTRUCTOh ",IT
Chares W. Haves. 2334 Haldare SL, Houson, Te. Keywords: Offshore constructiot Offshore

hled Feb. 9, 19 70,Ser. No. 9657 platform, fixed; Offshore storage
Lat. CL E4b 1122: E23 7i22 tank, submerged; Seabed foundationU.S CL SZ-233 7 Claims

. construction urou for constructing large pressure vessels U.S. Cl. .R. 52-249; 52-426

ae subjected to high internal artdlor external pressures
wherein the construction unit comprises a multi-wall structure _ _ - .
having a plurality of laterally spaced walls joined together at
their upper ard lower ends. respectively, and at their opposite .
sides to form an enclosure, and having a plurality of tensioning i,= , "
means for prestressing the construction unit prior to filling the
enclosure with aggregate, concrete, grout or other suittiole
substantially incompressible matenal. The invention also in- I' 4
cludes the method of erecting off-shore vessels constructed of - -.
the spaced multi-wall construction units -

- , ,, I- , - _

1. .'. ...........

BUOYANT BARRIER AND METhOD FOR INSTALLING
TiH SAMM

James I- .Mauel. Rellk Terse, N.Y, nlfner to Ver-ate Car. IKeyords: Pollutant, surface barrier
peradee.Nm eoset, N.Y.

Custlausateia-part al Ser. No. 857.792. Sept. 15, 1969. This
application Mreth S. 197 1, Ser. No. 121.275

tat CL. E02b 15/04d

U.S.CL 61-1 F $Claim

A buoyant barrier, for confining oil spills Ind the like, com-
prisme an elonpted sheet of flexible material and a plurality of .s s ....
resiliently collapsible air chambers secured to the sheet and
arranged in two series each extending along a different side .....
edge portion thereof, the arrangement being such that the bar- -

ner can be flattened and wound on a reel, for storage and __
transport. and unwound from the reel and deployed on thesuface ofa body of water when in use. When the barrer is ---

deployed. the inflated air chambers afford buoyant support.
Md the sheet exlenak in trough-like fadson to define a water
chamber.
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3,686,370
ARRANGEMENT IN FLEXIBLE FENCES FOR

ENCLOSING LN(PLITIES FLOATI[NG ON WATER
Erling G. E. Blomberg. Vasitirgatano 3 A 411, 23 Gotebw&g Keywords: Pollutant collection; Pollutant,

Sweden surface barrier
Filed Oct. 24,1969, Ser. So. 869,153

Claims priority, application Sweden, Omt 24, 1968, U.S. Cl. X.R. 61-5; 210-DIG.21
14-W6668; Feb. 12,1969. 1893/69; July 4,1069, 9557169

U.S. Cl 61 -1F lnt. Cl. E02b 13/04.3!04 10 Claims -

A stick confining boom having an elongated flexible body
rteans with upwardly extending portion to , iizh floats are at-
tached supporting said portion above the surface of a body of
i.ater and a downwardly extending portion to which weighta
are attached to extend said second portion below said water -

surface, a stress relieving rope connected at spaced apart in-
tervls Along said bod y means by connecting meaun extending
13terallv of said bodwrrmeans wherebv said boom isl retain in- -

punties floating on said water surfac .e.

3,686,S73
CONSTRUCTIONAL WORKS

Henri C. Vidal, 17, rut 4kriengusd, 92 SantClousd. Frnc Keywords: Buikhead
Conoundoo-in-part of eSe. 1110,88113, Jan. 10,19,9

abandoned. which Issa division al See-No. 354,947, Mac 26, U.S. Cl. X. R. 61-49
1964. Put. No. 3,421,326. This appication May 25,1970, Ser.

No. 39,956
Cimn priority, appllcadoo France, Aug. 14, 1%69,

6927993

U.S. C 61-39 Ins. CL E02d 5120 Z W

Cladding tar use outer surface of a reinforced eart struc-
ture compnsing reinforcenments embedded in a mass of parts.
cles. The cladding comprises cladding elements havitng a a. ~ 5
generally plane configuration which arm so adapted and ar-
ranged in adjacent relation to each other that the cladding is
capable of deforming in direcans parallel to the planes of the
cladding elements. Methods of connecting the cladding ele-
ments to the reinforcements to form a combined cladding and
reinforced earth structure are also described.

3,616,87
SUBMERGED STORAGE UNIT

Georg* W. Morgan, ABiANhlm C&Sf, saWVn- UP Sashe- Keywords: Offshore storage tank, submerged
Equipment Amodats Limited, Hasmilton, Bee-musai

Filed May 1.1970, Se-. N. 33,763 U.S. Cl. 1.1. 52-80; 52-227
Int. CL. E02d 29/00

U.S. CL6I6 1 labims

The unit has a concrete dome fixed to a base also made of
concrete. The dome has interlaced prestressed wire ropes, or
cables, placing the dome in compression thereby alloawing the
dorm to withstand the tenion force resulting when the unit is
stored with a fluid lighter than water. The cables are arranged
preferably in a predetermined pattern to allow efficient use of
material.
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3,686.876
REMO% &BLE PIER CONSTRUTION

JamesE. MuSchell, IN%We-St., Chbuygan.Mikh. Keywords: Pier, fixed; Pier, mobile; Seabed
Filed May 1I. 1971. Scr. No. 142,269 foundation; Small-craft pier

lnt. C. EO2b 3120

U.S. CL61--" 13Claims U.S. Cl. X.R. 114-71

A removable pier having at least two sections pivotably
joined end to end and extending from a footing on a shore into
a body of water. The pier sections are removably supported on
permanent footings for stability. Booms having cable guides
are removably mounted on leg extensions of the inner pier
section. Cables, driven by winches, pass through the cable
guides on the boom and engage the outer pier section for its . "
removal from the water by rotation about its pivotable con- - ,2:_

necton with the iuer pier section. The booms are trnened

to mounts on the shore at the sides of the pier for removal of"-- , , -
the inner pier section from the water with the outer pier sec- ---- .
non in overlying position. The outer pier section is preferably -

slightly shorter than the iuner pier section so that both pier
sections can be stored in upight position on the shore ready -

for repostmoning in the water.

3.686.877
SONIC METHOD AND APfARAL'TS FOR INSTALLLNG

OFF-SHORE CAISSONS FOR on OPERATIONS AND THE
LIKE

MbenG. Sdie.777 W odl Y vt, SNu ysC&M Kywods; Offshore caisson; Offshore con-

FiedFeb. 18, 1971, Se.No 16,396 acructiot; Pile driver, vibratory

le CL B02d 7118. 19100
U-S. CL61-53.5 7 Claki U.S. Cl. X.R. 61-34; 61-41

A relatively wide diameter caisson member is placed in the
water in a desired off-shore position with the bottom end
thereof icing forced biased into the sediment by virtue of the
weight of the caisson, and with the open opposite end thereof AJ ',

protruding above the surface of the water. A pluralit) of sonic
oscillators are coupled to the poirtion of the caisson above the 1

surface These oscillators are each adapted to provide vibra.
tional energy so the casing principally along the longitudinal
axis thereof with a minimum component of trnsverse vibra-
tion. The oscillators, each of which is separately driven and
capable of delivering only a portion of the power needed to ef-
fectively drive the caisson. are driven at a frequency such as to
cause resonant elastic vibration of the caisson in a predomi-
nantly single lonlpstdiiiai mode. the separate oscillators tend-
ing to adjust both in frequency and phase at this resonant
frequency. The caisson is effectively driven into the bottom by .
virtue of the vibrational energy, the bottom sediment acting
on the heavy compresion column to damp out unwanted
vibrational modas which would otherwise tend to wastefully
dissipate sonic energy.
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PLANT FOR THE AtNUFACTURE OF FLOATING
CONCRETE STRUCTURES IN A BODY OF OPEN WATER
Hans Christer Georvii, 42. Rindogatan. Stockholm. Sweden Keywords: Offshore cons cructeion; Offshore

Filed Dec. 22, 1969, Ser..No. 847.224 platform anchor; Of fsnore
Claims priority, application Sweden, Dec. 20, 1968. platform floacing

17706,68
Int. Cl. EO2d29106 U.S. Cl. X.R. 61-82; 114-o51

U.S. CI. 6I!-46S 12 Claimsa

A plant for the manufacture of floating concrete structures
in open and substantially unsheltered bodies of water, com-
prisig a concrete ring floating in the water with its axis nor-
mally substantially vertical and its upper end above the water
surface. The wall structure of the concrete ring includes a plu-
rality of circumferenuall spaced, pressure-tight, preferably
cylindrical cavities extending in the axial direction of the ring.
At ieast some of tiese cavities are adapted to v.r'e as ballast
and trimming tanks wh,cs can be filled with water to a varia-
ble extent, whereby the buoyancy, the floataton height and
the attitude of the concrete ring in the water can be con-
trolled. The total volume of the cavities is such that the total
displacement of the concrete ring exceeds substantially the
total dead-weight of the ring The water area enclosed by the
concrete ring is efficiently protected against wave motiors.
currents and winds, wherefore the manufacture of floating
concrete structures can take place in this water area substan-
tially without any disturbances from weather forces. The
upper ring-shaped end of the floating concrete ring supports
all tnose apparatuses, equipments. devices and facilities that
are necessary for the production. such as concrete mixing sta- -
tions, cranes, elevators. conveyors, electric power plants.
compressed air plants. pump stations, control stations for the
control of the ballast and t.Amming tanks of the concrete ring, * L 1 ;'A
workshops, crew spaces etc. Some of the large cavities in the
wall structure of the floating ring can also be used as store
spaces for matenals necessary for the production, such as ce-
ment, gravel, sand, reinforcement materials etc. The concrete
ring is moored through a large number of mooring ropes to an
anchor resting upon the bottom of the body of water. The
anchor consists preferably of a concrete ring having a wall
structure including a plurality of circunferentialy spaced,
sealed, pressure-tight cavities adapted to serve as ballast tanks
which can be filled wish water to a variable extent for deter-
rmnig the total weight of the anchor ring and thus the anchor-
ing force thereof. Preferably. the total volume of the ballast
tanks in the anchor ring is such that the displacement of the
anchor ring in the water exceeds the dead-weight of the
anchor ring. whereby this can be brought to a floating position
in the surface of the water in that the ballast tanks are emp-
tied- In this way the anchor ring can be towed in a floating
position to the intended site of use.
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3,686,387

SCOL R C)NTROL .IT. %I IOR SL B %tIE.GED
STRUCTURES

Peter Bruce, 10 Torphichen P'.., Edinburgh, FH3 DU, Sut- Keywords: Offshore platform, leg; Pump;

Land Seabed scoar protection
Fiied Jan. 13. lr0. Ser. No. 2-501

Claims priority, appiicad~m Great Britain. Jan. 17. 19, U.S. Cl. X.R. 61-2

2.9.7 t9; jan. 25, 1% i, 4.351.69
Int- Ci. E0:!h 3 (Y)

U.S. CL 6I-63 17 Claims

A scour control system for establishing and maintaining .- 1

convergent fluid flow conditions at the surface of a submerged
paruculate bed circumjacent to a submerged structure seated f -
on the bed so that partcle loss from the surface of the bed.

within a closed region surrounding the strucrure, is elimiriated
as being the normal consequence of externally incident '" f
unidirectional fluid flow past the submerged structure at the
particulate bed surface.

SPTM'MER 5, 1972

3,688,504
APPARATUS FOR REMOVING OIL SUCK FROM WATER

SURFACES
AipbaenL Marechie, 2239 S. Canden Ave., L Angde Keywords: Pollutant collection; Pollutant

Cam. removal watercraft; Pollutant,
C6e01iaua-1-pfri OfSMe. NO. 11,538, Feb. 16, 1970, urface barrier

ahandemd. Thh aptlleaden Dee. 28. 19
70, Sr. No. 101,76

t. CL EO2b 15/04; 80ld21/00 U.S. Cl. X.R. 210-242

U.S. CL 61-1F 8 Clamm

A barga-like float having a forward end shaped to be in
skimming contact with the surface of the water. Two series of
booms of special construction am attached to the forward end
of the float, and the booms extend out from the barge in sub-
stantially an inverted V formation. The booms are intercou-

pled with one another in a particular manner, so that the
booms say ride ocean swells without turning over, and .- , -

without permitting the oil slick to seep under the booms.
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SHEET PILING CONNECTORS
Re"a A. Taylam. Mount Lebanon Twp, Alleghenly Cty. l's ' a&. eywo rds: Pile section connection; Pile,

signer to United states Steal Corprisee;lPleasee
Filed Oc 21. 1970, Sar. No. 82.647 ser ie e

LOit 0. E026 S/08
U.S. CL61"62 3 Cim

An extruded steel connec-r for connecting three sheet
pilings has three spaced apar appendages radiating from a
solid core. The angle between the appendages may very, but
should not be les than 317. Each appendage includes a C-arm,

spcdfrtxn a T-ains to form an oval opening having a
restricted pasage to the outer periphery of the connector.A
The T-arrns of the pilings are received one in each oval open-
ing. The core has a concave arcuate outer portion between ad-
jacent appendanges. The disitance between the bottoms of ad-
jacent opernng is a maximumn of four times the depth of the
openings asmeasured from the outside of the connector.

3,6114,509
METHOD OF ASSEMBLING A SHEET PILING IN THE

EARTH FROM SHEET PILE SECTIONS; AS WELL AS A
SHEET PILE SECTION SUITABLE FOR APPLICATION IN

THIS METWHOD
AbraaFranlVan WeeleWadirs,Nethelands,ssw Keywords: Pile section connection; Pile,

ignor toN.V. TatAasamig van Werkaw veebeas ILJ. sheet; Pile, steel
Nerirst. Gouda Naesrisad

lead Nov. 18,1970, Sti. Ne. 90,617
C0ak priorty, applicsisu Netheriands, Nov. 22. 1%09,

6917636
In. CL.902d 5116

U.S. CL 61-42 10cims

A method of assembling a sheet piing in the earth finim
sheet pie sections wich ane each provided on either side with7 71
a locking channel and which are successively introduced into .'
the earth. Prior to the introductions of a sheet pile sectioe into
the earth. its locking channel which is to co-operate with the
adjacent locking channel of the next sheet ile section.a
sealed on the lower aide s wellis in the lower are of the
uptight open side. During the intoduction of this sheet pile
section into the earth a liquid savingsa low internal friction
aid a high specifc gravity is fed into said locking channel, said
liquid keeping the locking channel filled to approximately the*
lervel of the ground surface. Thu liquid is forced out of the * 7rlocking channel when the nexx sheet ile section is being in-
troduceed into the earth.

A, sheeL pil swaiso provided on eiter sidt wit a locking

channel, wherein one of said locking channels is sealed on its "
lowea side by a lower end plate end on the uptight open side
by an uptight side plate, which extends from the lower side of L- ithe locking channel over part of the height of said locking
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3,638,51
SUBMARINE ROCK PLACING TRA4VELER Keywords: Seabed material placement; Seabed

Janies J. Keelifg. Riclumeaid. Calif., asgner to Pewe Kiewit pipeline placement; Seabed scour
Son Comspamy, Ovaha. Neiff. protection

FiledSept.3, 197 1. Ser. No. 177,656
lL CL E02d 111, 27146 U.S. Cl. X.R. 61-46; 61-72.1; 61-72.3;

U-S. CL 61-63 17 Claims 222-176

A ballast placing system for underwater pipe lines makes
use of a traveler vehicle operating on the ocean floor to place 1
agregate material at the sides of a pipe line as ballast. The
vehicle has a frame including side members which straddle the A
pipe line and a central structure located above the pipe line in-
terconnecting the side members. Adjacent the aft end of each
side member is a hydraulic activated Caterpillar Drive unit for
moving the vehicle in a forward direction and forward of the
Caterpillar Drive unit is a supporting sled and a guide struc-
ture for alignsing tie vehicle relative to the pipe line. At the top
of the central structure is a hopper from which extends a
downwardly directed chute which divides into two branch
chutes. one located on each side of tOe pipe.

A screed device at the lower end of each branch chute gages
the amount of aggregate which is deposited by each respective ,"

branch chute. Caterpillar treads of the drive unit are actuated. -
to move the vehicle progressively forward as promptly as ag-
gregate deposited at the sides of the pipe line reaches a
predetermined level.

The hopper is supplied through a telescoping feed chute
from a tender anchored at the surface, above and in alignment
with the pipe line. The tender is pulled forward on anchor ca-
bles at a pace matching -ravel of the vehicle o he ocean floor
and a crane on the tender lifta aggregate from a supply barge
and discharges it into the feed chute.

Hydraulic circuits for operating parts of the systemn stem
from a control panel carried by the tender and are supplied by
a pump on the tender.

3.688,511
ME'11100OF AND APPARATUS FOR FLUSH-=Y

EMBEDDING STRUCTURAL ELVIENYS AND FOR
SUCING OFF GROUND MATERIAL

Ru" eras.weL SehIar. 45, HeamhusigAIkens Gouon" Keywords: Seabed cable plow; Seabed pipe-
F~ad July S.,1970.,5w. No. 53189 line placement; Seabed trencher

Clime priority, applicatk Germany, Aug. 18, 199 P 19
41 993J3 n.C 015/0 0b72 U.S. Cl. X.R. 37-41; 37-62

U.S. CL 61-72.4 4Cam

The method of the invention consists in directing a jet of a
mixture of water and air into the ground whereby the ground
material is loosened and removed. A ditch is formed in this '
way and an element is laid into the ditch. The apparatus for i o 5
performing this method has water jet pumpa arranged at the
side adapted to penetrate into the ground. The method and
apparatusawe especially suited for laying cables and pipes in a 5 - '
water bed.
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3,688.722
HOPPER BARGE

Bareele Van Der Werif, Capelle an don 1~l ehr as - Keywords: Hopper barge
signerto A. Vuyk &Zoe.'.Schaapswvs. N.. Cape&.
is a/d lual. *4theriands

Fled Sept. 10, 1970, Ser. No. 1,092
Claim priority. application Netherlands, Sept. 12, 1969,

6913929
lat. CL B6.3b 351J0

U.S. CL 114-29 6 Clam

A bottom dump hopper barge having a platform anid a pair.
of longitudinal. transversely hinging pontoons is provided with -*

improved means for maintaining tie platform in virtually dhe
same position relative to tie vertical longitudinal median
plane between the pontoons. The means may take die form of
linkage system, hydraulic piston-and-cylinder assemblies,
rack-and-pinion meanaz. or guide rods or plates niidly con-
nected to die platform and guided in bent zones of facing walls \

of die pontoons.

3,688,729
DYNANUC FENDERING SYM

William A. Tam,.Westmnont, Ml., assigniorto Chicago Bridge & Keyworda: Fier fender
Iran Company, Oak Brook. Ill.

Fled Oct. 15, 1970, Ser. No. 80,842
lot. CL 861121/00

U.S. CL 114- 230 7 Clims ---.
This invention relates to a new and unobvious system for-

mooring a vessel by means of momentum transfer which in-
duces a current and creates a pressure differential whereby
the vessel is drawn toward and held to the mooring facility.

3,688,730
TOWABLE UNDERWATER VESSEL

Dieter Ortileh, Uaguuruilngea Joachihs Thomas.BeHag Keywords: Toved body depth control;
Stackhuirgr, both of lmeaad; Erich BUrhuld. and Towed vehicle
Heem Eling. be*h of Frlsiri d a l &I o Germany, -
sinrs oDoehiwsir 13 m bni Friddlhhal. G-r U.S. Cl. X.R. 114-16R

3Usdi V.1224,1IM0Sur. Na. 13,676
Caim prsearg, apGIms Geranmy Feb. 25. 1949, P 19

IOn. 0363121100
U.S. CL114-233 81Claime

The hug is shaped as a auneveesa drive producing body with
a mall =act ratio while depth steering equipment a
mounted on the stern. The vernal has a water displacement

which create. a stan= residual lift force should the power to --- ----
the vernal be shut off for my imon. This allows the vassel to
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3,68.909
FLOATNG SELF ADJUSTING SKIMMER

Paul E. Titus, Houston, Tex., and James R. Hanson. Mar- Keywords: Pollutant, suction repovail
tines. Calif.. assignors to Shell Oil Company, New York.

... FilehdJune 4,1970, Ser.No.43,461 U.S. Cl. X.R. 210-DIG.21
laL C. CO2b 9102

U.S. CL210-242 9 claimsa

There is disclosed a skimming mechans for removing all
or part of a first liquid from the surface of a second liquid. AI ,
pivoted receptacle having a weir is buoyed toa position the weir .z
adjacent the interface of the liquids. Liqud accumulating in
the receptacle are withdrawn for disposal A stabilizing
member extends around a substantial posnon of the periphery
of the skimmer to prevent submergence of the weir due to
wave or current movement of the liquids.

3,699,39S
CATHODIC PROTECTION SYSTEM AND DELAY-

ACTIVATION ANODE
Floyd L Blount and Wallace B. Allen. Dallas, Tex., KCeyords: Cathodic protection; Corroaion

assighors to Mobil Oil Corporation peetoFiled June. 20. 1969, Ser. No. 835,023 peeto

US. CL 204-197 [tCL23!100 4 Clalims U.S. Cl. X.R. 136-90; 204-148

The specification discloses an extended lifetime ca-
thodic protection system employing sequentially activated
galvanic anodes. All of the anodes are connected by means
of an electrical conductor to the metallic structure to be
protected so that as one anode is consumed an additional
anode or anodes are activated in sequence to provide .--

continuous electrical current flow over any desired period------------------
of time. A delay-activation anode is disclosed with a body 'emb
of anode material enclosed by a hermetic cas.ag which
includes a relatively corrodible material such as iron. n r.
The corrodible material is chosen to provide a predec-
mined corrosion rate when immersed in a particular elec-
trolyte, whereby an opening is created to expose the anode
material at a desired delay time.

3,689,875
FLEXIBLE GEOPIIONE

Richard J. Kosteinicek. Houston. Tex., assignor to Easo Keywords: Seismic bydropisone; Seismic
Production Research Company streamer cable

Filed May 27, 197 1, 5.. No. 147,490

U.SCL 340-17 In.CLauY116icm U.S. C1. L.R. 340-7; 340-261
A pressure sensitive seismic detect is formed of at least

two elongated sheets or layers of flexible, rssbberimua material
having partictlated magnetic material embedded theresa. The
particulated magnetic material a preferably bsriumn ferrite.
The layers are connected togerther at spaced ispail location
and magneized serum the width thereof so as to fonri a plu-.
rality of parallel bar magis along the length thereof with the
poles of adjacent magimes eveso Coils we wound betwe
the bar magneits on at leoneas of the layema Preferably, the
sense of winding of ajest coils. nveit,esd and the magnets
formed in adjacent flexible sheets are aligned so that they
repel each other. To formi a hydrophone. the apparatus is ea-
eased insa thin flexible bag or encse and positioned in a
liquid filled cable housing. In one embodiment, magnetic
metall foil a afftlzed to the noeengaging surfaces; of two ad-
iseent layes of ruibberous material.
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3.690,108
STABLE OFFSHORE STRUCTURES

William A. Tom. Westmont. IlL., assignor to Chicago Bridge & Keywords: Offshore mooring structure;
Iroe Company, Oak Brook, III. Offshore platform, floating:

Filed June 15. 1
9

70, Ser. No. 44,,403 Offshore storage tank, emergent

lat. CL EO2b 3/22. B63b 43/11
U.S. CL61-46 OClaimi U.S. Cl. X.R. 61-48; 114-230

Stable oefshore structures especiafly suitable for use ad-
jacent undersea storage facilities are provided having a -....-
honzontaJl extending buoyant member pivotally intercon-
nected by universAl joint means with stable sub-surface
anchonng means by verucally extending support means...

3,690.110
REPAIRING OR REHABILITAYNG STEEL SUPPORTED

H-PILES
GeorleC. Wiswell. Jr.1014Pequis Rd..Soutbport.Come. Keywords: Concrete form; Pile, steel;

Filed April 9, 1970, Set. No. 26.962 Structure repair

lat. CL EO2d '140, 5160
U.S. CI. 61-54 7Claim U.S. Cl. X.R. 25-118; 264-32

In order to apply reinforced concrete to a portion of a steel
pile. a reinforcing cage is attached to the pile surrounding that "

portion and ia enclosed by a two-piece cylindrical form pulled . "

tightly upwardly against the underturface of the pile cap and
having its lower end closed by a bottom plate. Concrete es
pumped upwardly through the bottom plate to displace the
water withm the form.

-7 -

[A a
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DR F PC ER VESSEL AND A MIETMOD OF DETERMINING
THE LOADTD WEIC.HT OF SEIMENT13 MATERIAL IN

A DEE 14EE

Rocks Vant Der Veens, jutphaa., Netherlands, Keysrords: Dredge-spoil measurement;
assigitor to N.V. Ingeniesarsbureau vooT Dredge-spoil transport

Syatemes en Octrooien "Spartteal",
Rotterdam, Netherlands U.S. Cl. X.R. 73-294; 73-438

F~ed Jan. 30, 1970. Scr. No. 7,012
Il.Cl.GO It2 3114, GO I a904

U.S. C.73-432 R 30 C:aims

When measuring tse quantity of sand in a dredger vessel
which sand is sedimented from a suspention of send arid
*ater, the height of the sedimented sand is determined by
means of inaccurate machanica sensitive means acting on the
surface of the sedimrented said. An accurate method of inca-
sunng is provided in w/hicri fluidi. such as water, is so fed At
pressure, into the hold at at least one mieasuring place pro.
qided in said hold. that the fluid fluslizes the compacted 5
material %edinsented at rise measuring place, the pressure at
thle measuring place being picked up when said material is in ~t
fluidized state, so that the pressure picked up corresponds ,is*

with the weightqof the column of dredger spoil and water, from
which the weight of the loaded material at the measufrng place

is derived.

3,690,230
IFEINDER FOR LARGE SIPl

Jiro Nurabu. Tokyo, Japan. aaissnr to Seabu Gomm Kogoku Kayw'ords: Pier tender
Koso Kjbushiki Kaisha. Tokyo. Japan

Filld Sept. 14, 1970, Ser. No. 71,723
Int. CI. 363b 2 1100

U.S.CL 114-219 Ilaim

In a rectaisgular tubular fender for large ship, made of
elastic material and composed of a bWiler, a fixture ansd two *
supports provided between said buffer and said fixture, the -

Present invention contemplates an imsprovement therein '

wherein the exterior surfaces of said supports being made '. .\
panIed to emct other. the interof sutfaces of said supports
being flat and parallel to said extersor surfaces in the middle "-
portaois. the adjacent parts of said middle portion to aid (' e
buffer and said NAture being curved, and the junctions
between sad curved portion and said buffer or fiature beingMI
depressed with a notch. , I ~
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3,690,403
ACOUSTIC ENERGY SOURCE UTILIZLNG THE WATER-

HAMMER PHENOMENON
Billy W. Davis. Houston, Tex, assignor to Texas lstrumens Keywords: Seismic hydraulic acoustic trans-

Incorporated. Dallas, Tex. mit ter
Filed Jan. 2, 19'0. Ser. No. 147

InLCLGOIv /114 U.S. Cl. X.R. 181-.5A; 340-8; 340-14;

U.S. CL 181-.S H 26 Claims 340-17

An elongated pipe is connected at an upper end to a pres-
surized rluid container and extends c-'naa-dl% into 'aater at
the lower end. A valve is connected between the pressurized
fluid container and the elongated pipe. A piston member is - ".
slidable within the elongated pipe. A diaphragm is connected ..
at the submerged end of the pipe and includes seaung stfuc- -
ture for engaging the piston member. When the valve is
opened, a high energy supply of fluid is directed against the
piston member to force the piston member at high speed down .

the pipe into abutment with the seating structure. Compres- ,
sional waes are thus created along the length of the elongated -/

pipe. the danhragm coupling the ctompressional wa~es into /
the adjacent water to create acoustic energy for use in manne .. -7
exploration.

3,690,463
FLOATING SUCTION HEAD

John A. O'Brie., Rockville, Md, assignor to The United States Keywords: Pollutant, suction removal
of America as represented by the Secretary of the Navy

Fild July13,1971. Ser. No. 162,108 U.S. Cl. X.R. 2l0-DIG.21
lint. CL C02b 9102

U.S. CL 210-242 S Claims

Apparatus used for collecting spilled oil from the surface of
the sea including prnariiy a floating suction head connected
to a pump by a flexible hose. The oil-water mixture enter the
head through a suction port, the latter being protected from
debris by a series of screens.

3,690,464
OIL RECOVERY VESSEL FOR THE RLMOVAL OF O

n

AND OTHER POLLUTING MATTER FLOATING ON THE
WATER SURFACE

Sari Helialek, Am der ie-e A
m 

1,2000 Hambur, 7, Ger- Keywords: Pollutant removal watercraft;
mmy FPollutant, suction remval; Pump

F~dJams I S, 1970, Ser. Ne. 45,970

lt.CLCO2b9102 U.S. Cl. X.R. 210-DIG.21
U.S. CL 210-242 2 Claima

A novel oil recovery vessel for removing oil and other float- -1
ing impurities from the water surface, is provided with means i s 15 . a a

for collecting such impurities, means for conveying said col- .. '* , ' '-- ----'----
lected liquid impurities through the vessel and means for the i-, a,
discharge of redundant water from the vessel the conveying , ' ,
means keeping the emulsification of the removed impurities to 0, , rip

a minimum despite a rather high operational throughput.
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3.690.790
TIDE-POW ERED INIT AND FLOATING PLATFORM

UTILIZING SAME
Geor-;* H. Hooper. 2092 East Main Sireet, Bridgeport, Conn. Keywords: Offshore platforms anchor; Offshore

Filed Dec. 7, 1970. Ser..No. 9S443 pafrfotn;Pwr ieInt. Cl. F04Ii 17,'0.,35,00,21!,i1 9110.- FO1b 190 Puplafrfotn;Pwr ie
U.S. Cl.417-331 9 Claims Pm

A~ tide powered unit for generating electrical riower. corn- U.S. Cl. X.R. 92-98D); 417-568
prasing a relatively large-diameter cylinder and piston therein.
disposed -with their axes vertical, the piston being capable of a
raising and !owening movement through the open top of the
cylinder. The lower portion of the cylinder is attached to a
base or anchorage located on the bottom of a large boily of
water the level of which is influenced by tides. The piston is
oticratively connected to a tlout whereby both -will n-se and fail ~-____
as the tide comes in and goes out. The cylinder has inlet and me,*-
outlet passages which are valved to permit ingress of water C' ~.~
into the cylinder ais the piston rises, and to provide for egress v ).
of water fronm the cylinder as the piston descends. The outlet. ,
through which the water leaves the cylinder, goes to a reser-
voir located above the high tide mark whereby the rise and fall
of the ::de causes a pumping of tide water into the reservoir. 1-i.f' it.5Zv.,.hI
When the reservoir fills, the water stored therein can he used ~ -*,'* ~ *

to turn hydroelectric generators for generating electric power.
A multiplicity of such powecr units is shown as being disposed j~~U~
side by side beneath a large platform whereby the latter is sup- 7
ported by the iloats of the units and can carry buildings, equip-
ment and other factlities. Where the supported platftorm is suf-
ficiently large, it functions also as an air strip for the landing
and take-off of aircraft The platform imperceptably rises and -

falls with the tides whereby it is always at a given fixed level
above the surface of the body of water. The large number Of
power units supporting the platform totalize to provide a large
amount of ultimate hydroelectric power originating with the
rse and fall of the idie. Automatically controlled water bal-
lasts associated with !he power units compensate for any
unequal loading on the platform supported thereby.

3,691,516
ACOUSTIC P ULSE GENERATOR UTILIZING A
MECHANISM FOR CHANGING THE NATURAL

FREQUENCY OF OSCILLATION
Walton Graham, Roslyn; Irving L. Meioick, Synode and Tull- Keywords: Seismic vibratory acoustic trmsa-

do. De FilIppia, Garden City. all of N.Y., ainors to Cootiual mitr Towed vehicle
Data Corporadn, Mnlosell, Miss.

Fild Nv.211%9, Se.No. 878,776 U.S. C1. X.R. 181-.5H
Ini. CL GO I 1102

U.S.CL 340-8 R 29 Claims
An acoustic pulse generator for generating acoustic pulses

of varying frequency in water is disclosed including a
mechanically resonant struacture. a drive mechanism for caus. --
iog the mechanically resonant structure to oscillate, a - -.
mechanism for changing the natural frequency of oscillation
o( the mechanically resonant structure, and one or more trans- - 1 . ,, '
ducef% for transmitting the oscillations of the mechanically - .
resonant structure to the water in which the acoustic pulse is '

to be generated.-- -
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3,691.513
SELF-POWERED SIGNAL BUOY

Geetmo J. Laudato, Jr. 2 Lamartine Pla-e, Jamaica Plain, Keywords: Buoy, instrumented; Electrical
Mass. generator; Power, wave

Filed July 20,1970, Ser.No. 6.348
IaLCL B6,ib 51100

U.S. CL 9-8-3 E 6 Clams

A signal buoy is provided with one or more penduluns
operating an air compression system in which the pendulums
twin$ with the motion of the buoy. Compressed air is stored in
a charging tank until it reaches a preset pressure at which
point it is released to drive an air turbine which in turn
operates an electrical generator and through a voltage regula- [
tot charges batteries on the buoy. The battery. in turn,
operates a signal lamp or other accessor% equipment.

3,691,773
WATER BARRIER FLOTATION CURTAIN

Joe R. Rublma., Cleveland Heights, Ohio, sgnor to Keywords: Breakwater, floating; Pollutant
PreformedLineProductsCompany, Cleveland, Ohio debris; Pollutant, submerged barrier;

Filed June 22, 1970, Ser. No. 4,.323 Pollutant, surface barrier
Let CL E02b /504.,3106

U.S. C. 61 - 27Clhns U.S. Cl. X.R. 4-171; 61-4; 61-5

A water barrier flotaution curtau for use in a body of water
comprsing a barrier having a sandwich-like construction.
which is substantially vertical having an upper edge and A r, 4 '(4 "1
lower edge, a flotation mcp3n positioned within the barrier -
and adapted to float beneath the surface of the water. and ait " -
anchor attached to the lower edge of the barrier wherein the
lower edge of the barrier substantially follows the contour of
the floor of the body of water.

3,691,774
TRANSPORTABLE BREAKWATER

Cai G. Ki4, 14Sps1mgaamalas , MKe Rayvords: Breakwater, floating; Buoy mooring
Fled April I, 19'70, Se. No. 24,748 system

In. CL E02b 3106
U.& CL61- 4 Claim U.S. Cl. X.R. 61-LI

The invention relates to a transportable breakwater com-
priming a plurality of floating units, cub unit having a horizon-
tad ru-like prtriion which rotatem to a verical position for
intercepting waves when the unit is ripped leeward by wave
action. Mooring blocks placed in tandem and the connecting
chains permit the floating units to yield gradually to oncoming
waves
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3.692.650
CATHODIC PROTECTION SYSTEM

Harry 1. Kipps, South Laguna Beach, and Thaddeus .%. Keywords: Cathodic procection; Corrosio
Doni,iian. Laquna Beach, Calif.. a&,Amnors to Si6nal prevention
Oil and Gas Company. Los Angeles, Calif.

Filed Aug. 24. 1970, Set. No. 66,.39
Int. Cf. C23f 13/00 U.S. Cl. X.R. 204-196

1'S. Ci. 204-147 10 Claims

A method and apparatus for cathodlc protection of
structures, such as well casing and pipe lines by the use
of a pulsed voltage and continuous current- The width of
the voltage pulses is sufficiendy wide to permit acid ion
conversion but not wide enough to permit undesirable
chemical reactions. The pulse repetition frequency is *-FZ.Zi1
made equal to the resonant frequency of the series circuit
formed by the protected structure which acts as a cathode.
the medium in which the saucture is located, and an 21
anode placed in the medium. The series circuit includes -.-
an inherent inductance between the anode and cathode
and an inherent series capacitance known as the taffel e
double layer capacitance. By operating at the resonant
frequency, ma .m,m cathodic protection power is de-
nved for a gioen input power. Further, the inductance
between the anode and cathode causes a continuous cur-
rent to flow after each voltage pulse has terminated.

SEPT ER 26, 1972

3.693,195
APPRAT.S FOR SURF GENERATION

George E. Richard. 6507 Seaside Walk, Long Beach. Calif.. Keyvorda: Wave flume; Wave generator
and Eugene D. Richard. 11570 Victory Blvd.. Hollywood,
Calif.

Filed July 20. 1970, Ser. No. $6,314
Int. Cf. E04h 3116. 3118

U.S. CI. 4-172.16 IS Claims

A tapered enclosure for a body of water has a wave genera.
tor positioned in a relatively narrow and deeper end. In one
form. the wave generator is a buoyant plunger mounted for
vertical reciprocation within a chamber having a shorewardly
facing opening. Through a cyclic control system. the plunger '
is driven in phase with the forces of gravity and buoyancy act- '
ing thereon. starting from a rest position through strokes of in.
creasing amplitude untlil a desired steady state is attained to / I
sequentially produce waves of a desired energy. Provision is,.. . / i

made for varying the mass ofthe plunger and varying the input
from a prime mover as a means of adjusting wave energy and
frequency.
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3.693.2-72

FLOATING TOWER FOR UNDER4 A TER DREDGING
Paul Carel. 3. rue l.sdiguieres. 33-Grrenble. France Keywords: Dredge, suction; Dredge-spoil

Filed April 29, 1970,Ser, n. 31.993 transport; Offshore niatform,
Claims priorty. application France, April 30. 1969., floating; Pump

6912354 May 13, 1969. 6914340
Int. C. E02f3190 U.S. Cl. X.R. 37-72; 302-14; 417-103;

U.S. Cl. 37- 63 3 Claims 417-122

A suclon.dredging installation for operation at great depths
and ha~ing con iderahl~ 'nztea~ed stability in truh ' azer
comprising a suction nozzle -n .ontact with the ca.-oed and
drawing in a mixture of water and materials, a pump installed " -

in a float.n lower at elongated form and a suction -onduit
coupling iaid iuction nozzle to said pump, the tower being
maintained in a vertical working -oston in the water ybval- -

lasting means, said pump being mounted near the lower ex- -

trem,iv of tire lower so as to obtain a great apparent dethi of I -7
mmersio~n. th~e pump being znui"-d to a deliverm .

which appies .a back pressure ,cresponding substant:a., a
said depth of immersion so that the pump is capable of work-
ing wittiout cavitation.

3,693.274
CLAM SHELL EXCAVATOR

UlgePleiratili, 14202 Hay Meadow Dr..Age. 167. Dalla, Ten. Keyvord: Dredge, suction; Dredge intake;
Filed Oct. 13, 1970, Ser. No. 80.357 Dredge, mechanical

Claims priorily. applicaton Canada, Sept 10, 1970, 092866
3at.CI. B66e302 U.S. Cl. X.R. 37-71; 37-188

US. CL 37- 137 Claims

A supporting frame cars a pair of pivoted arms which are
movable toward and away from each other by fluid operators -

reacting between the arms nd the frame. A pair of comple-
mental bucket members are pivoted to lower end of the ,-
respective arms for movement toward and away from each . -

other independently of the pivotal movement of the arms. The . .
bucket members are moved by fluid operators reacting -
between the arms and the bucket members. A suction pipe e-
tends through the frame between the arms for picking up Z "It
material loosened by the bucket members. . .

a
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3.693,36d
ICE BRE-kkER FOR MIARIESTRLCTLRES

John E. Holder. 503 N. Central Fspressi,,ay, Richardson, Tex. Keywords: Ice protecction; Offshore platform,
Filed Oct. 2, 1970. r Nio- '7.406 fixed; Offshore platform, leg;
Int. I. E0"2b 15.'02, B63b J5;2 Offshore structure fender

.S. Cl. 6 1 -46 10 Claims

ri ce ,reaser ior ",aviTe itructures comprisng a rotat.hly U.S. Cl. X... 61-1; 114-40; 114-42; 299-24

mounted plow mep.er on in offshore platform and ,jt;li?.ing a
vane member to position the plow member in the path of en-
croaching ice floes. Buoyant chambers vertically position the
plow member so that the leading edge will be under or above
the ice floe. High pressure fluids of mechanical saw% can be
used as cutting members to cut sections in the ice floe and
allow the plow member to break the ice sections from the !ce
floe and force them asbove or ,,elow the remaining ice tloe.
High pressure lets may be located in apertures in the face of
the plow member and/or located between the ice floe and the a,
plow member. The cutting member% are arranged to cut sec- -

tions of ice resembling the vertical section of a truncated - --

pyramid. z- -2-r- 2i

3,693-361
METHOD AND APPARATUS FOR TRANSPORTING AND

LAUNCHING AN OFFSHORE TOWER
Albert %. Koehler, Houston. Tea., assilgnor to Brown & Root. Keywords: Offshore construction; Offshore

Inc., Houston. Tea. platfots., fixed; Seabed foundation

Filed April 20, 1970, Ser. No. 29,331
lit. Cl. E02b 17100. B63b35144 U.S. Cl. X.R. 9-8; 114-0.5F

U.S. C . 61-46.5 16 Claims

A method and apparatus for transporting an offshore tower
to a preselected marine site upon Jn annular floatation collar
encompassingly connected tO the upper end of the offshore
tower and one or more floatation chambers connected to the
outer periphery of the base of the tower. At the preselected
site the tower is removed from the base flotation system and
pivots about the center of gravity of the offshore tower into a
generally vertical posture within the body of water. The annu-
lus is then at least partially ballasted to lower the tower to a
position adjacent the bed of the body of water while maintain- o
ing the vertical posture of the central axis of the offshore _"
tower with respect to the plane of the surface of the body of
water. The tower is then pinned to the bed of the body of
water to stably support the tower and retain the vertical orien-
tation thereof with respect to the surface of the body of water.
notwithstanding an irregular geography of the bed of the body
of water.

In one embodiment the floatation system, connected to the
base of the outer periphery of the offshore tower, comprises a
pair of floatios chambers spaced iymmetricaliy on opposite
sides of a plane intersecting the central ais 0f the offshore
tower and lying nrrmally with the plane of the surface of the
body of water In this embodiment one of the floatation cham-
bees is at least partially flooded to induce a rotation of the
offshore tower 130* about its center of gravity prior to releas-
ing the flostation chambers from the base of the offshore
tower.
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3,693.362
PROTECTION OF UNDERWATER EQUIPMENT BY

IMMERSION
Theodore E. Leonard. Houston. Tex.. and James R. Lloyd. Keywords: Corrosion prevention; Offshore

Houston. Tea.. assignon to Esso Prinduction Research platform anchor; Offshore

Company platform, floating
Filed May 12, 1970. Ser. No. 36,521
Int Cl. EO2b1702,B63b2JI38 U.S. Cl. X.R. 61-63; 114-230

1.S. Cl. 61-46. 6 Claims

An improvement is disclosed in apparatus of the type in-
cluding a base anchored to a submerged bottom, an elongated _-

tower provided with a huovancy chamber near LS upper end.
and a pivot assembly that connects the tower to the base and
permits the tower to wa in response to environmental forces
The improvement resides in a fluid tight, open bottom housing
connected to said tower and adapted to enclose the pivot as-

sembly in a bath of a lubricant, regardless of the angle of tower
sway

3.693-363
EQUIPMENT FOR MOVING STEP BY STEP A
STRUCTURE CARRYING OUT OPERATIONS
SUPPORTED ON A SEA-BED OR THE LIKE eywords: Offshore platform, leg; Offshore

Henricus Hubertus Van den Krooneaber. Amstertam. platform, walking; Seabed
Netherlands. assignor to N.Y. lndatrieele, Handescom- foudat'cn
binatie. Netherlands I .

Filed March31, 1971,Scr. No. 129.695 U.S. C1. I.i. 115-9
Claims priority, application Netherlands. April 3. 1970.

70/4824
Inl. Cl. EO2b 17/00. B63b 211/30., 2 1/56. 15100

U.S. CL 61-46-5 A Claims

A mobile marine platform can be supported on a few as

three legs, with the legs vertically and horizontally adjustable
,ii a% to Move the platform laicially. by surrounding each leg
with an inflatable ring When the ring is inflated, the ring sup
ports the load while the leg is raised and laterall, shifted and
then lowered again, after which the ring is deflated and the
load shifts hack to the leg
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3,693,439
ELECTROM AGN ETIC WATER CU RRENT M ETER

Vincent J. Cushing, 9114 Hiltridge Drive. Kenstrrgton, Md. Keywords: Current measurement
Filed July 30, 191, Ser. No. 167.673

ln.L dGolfV00, O. lp S;QA U.S. C1. X.R. 73-181
U.S. Cl. 73- 194 EMI 5 Claims

A n e,.ctrorna~netic warcr cutrrnt meter cmpting a mag-
net ,Odr;-.nC 3n alterninc~ 'ujx ri-eld '.hich , " ,e nien-
iity and zero slope during a significant portion of each half c -
cie. The electrodes which receive the water current-generated Vv :j 4
,oltuge signal exhibit a sufficiently high resistivity as to assure
that the distributed capacitance at the exposed faces (if the
electrodes does not cumulatively produce an integrating effect
which wd1 extend decas of "transformer effect" noltages intoI
trie tet-nal portions of each half cycle ouring which signal A
sampling is effected, Cdrn~on which displays a resistivity ofZ
about 3.500 microhm-cm at room temperature is a preferred
materia[.

3,693,440
ELECT ROM AG NETIC FLO%4 METER

Jack R. Olson. San Diego. Calif.. assignor to The United States Keywords: Current measurement
of America as represented by the Secretary of the Navy

Filed March 21. 1969. Scr. No. 809.361 U.S. C1. X.R. 73-170A
Int. Cl. Golf 1'00: GOlpS/O08

U.S. Cl. 73-194 EM 6 Claims

An electromagnetic flowmeter which has an "open" cage
construction of magnet coils and electrodes arranged to
achieve an angular response which closely approximates a
true cosine, resulting from unrestricted fluidi flow through the 5 17r
magnetic feld. Y..

3,693.572
MARINE FENDER

Stanley R. Crook. 16 G restelle St.. Bridgeport- Conn. Keywords: Pier fender
Continuatioss-iu-part of Ser. No. 799.159, Feb. 14, 1969,

abandiglled. This application June 22. 1970. Ser. No. 48,294a
f0t. Cl. 963b 21156 - '

US. C. 14- 219 14 Claims .-

The invention discloses a marine fender which is of unique --- a

scissors-type construction and is made of readily available
vehicle tres to provide a rugged flexible fender for boat and
pier use and that is easily built to any size.
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3,693,730
VIBRATORY DEVICE FOR TAKING BOTTOM

SEDIMENTS CORES
Zorab Parnakovich Edigarian; Evgeny Ivanovich Kudinov, Keyords: i.nstrument deployment; Samplar,

and Vladimir Evgenievich Sukhov, all of Moscow. L.S.S.R. seabed-driven core
assignors to Institut (;t.oiugii i razrabotki gorjuchikh rsko-
poemofb. Moscow, U.S.S.R. U.S. C1. X.R. 173-19; 173-149

Filed .,ly 22,. 1970. Ser. No. 57.133
Int. CI. E21b "112

U.S. CI. 175-6 4 Claims

A vibrato device for taking bottom vedirnents cores, com-
prising a string of pipes deepened into the ground by means of
a vibrator disposed thereon. In accordance with the present
mnvention it is provided with an arrangement connected with
the vibrator and providing for penodical engagement and dis-
engagement of the vibrator with the strng of pipes. and a hoist
providing for penodical displacement of the vibrator which is
origially disposed on the lower portion of the string or pipes
up the latter as it is being deepened. and operatively coupled
with the engaging arrangement.

3.694.324

NEETHOO OF MEAS'RING ACCELERATED
CORROSION RATE

Robert G. Seyl, 11A3 Mulford St.. Keywords: Corrosio measurmnet
Evanson; IlL 60202

Filed Jan. 16, 1969, Ser. No. 791.653 U.S. C1. X.R. 204-195C

Int. C1. GOIn 27146
U. Cl. 204-1 T 8 Claims

A method for measuring accelerated corrosion rate.
The method uses a first measurement of current accord- .Ji
ing to the principle of proportionality of measured cur-
rent to naturally occurring current and uses the appli-
cation of a small increment of voltage applied to one or
more electrodes as in U.S. Pats. 3,156,631; 3,069,332 and
3,250.689. After measurement of a first current in ac- a
cordance with the known method, an increment of cath- _

"

odic polarizing current is applied to the electrode or ef. " .- '-"-

trodes. Ibia increment of c.thodic polariLing current is __•___

varied over a range. The rate determining corrosion cur- _ _

rent is then determined by the relationship between tbe ", ,
*rst measured current and the minimum current meas- a .o ZWs moo .e
ured in said range. a . -0 a o sos Soe "00
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3.695.0.42

SLRFACE OIL CONTAINMENT DEICE
Cleo S. Denis n. P.O. Box 5, Lynn, Ark. Keywords: Pollutant, surface barrier

Flled July 7, 1970. Setr. No. S299
InLCl. E02bJ, .i',-4 U.S. CI. X.R. 114-.5T

A device for contauning oil spills in the open sea. comprising - . -
a plurality of hanger float structures having a continuous ilexi- L A ,\
ble wall or barrier suspended therefrom that encircles and '

contains an oil spill. the bottom edge of the wall being
weighted and submerged. and the hanger float structures
being connected with and held in place by spaced anchor float
structures to which anchors are attached.

3.695.G46
FENDERS

Ralph P. Torr. New Malden, and Juncker Zelo Nicolaisen, Keywords: Pi rt fender
Crawley, both of England. asignors to Andre Rubber Com-
pany Limited. Kingston-By,-Pa.s Surbiton. Surrey, England U.S. Cl. X.R. 61-48

Filed Jan. 23, 1970. Ser. No. f,430
Claims priority, application Gmt Britain. Jan. 23, 1%9.

3,862,'69
IiL CL EO2b 3122

U.S. C1. 61-46 a Claims

A fender irra-igement for a jetty, dockside, dolphin ,r the
like comprising a fender mounted for load-absorbing moe-
ment towards the edge of the ;etty against the acuon of nor- L

,  
- '

mally unstrained elastomenc tension springs in the form of Is 0
endless bands looped between mounting pedestals camed by
the jetsy and the fender. The fender may be slender driven pil-
ing or bodily carried and guided by the jetty. Tension springs
of elastomeric material show specified advantages over com-
pression and shear springs in jetty fenders.
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3.695.047
UNDERWATERt LIQUID STORAGE FACILIT

Ivo C. Pogonuws"i and Paul U. Carmichael, both of Houston. Keyworde: Offshore storage tank, submerged;
Ten.. asignersto TexacoInc- New York. N.Y. Seabed foundation

Filed July 2,1970. Ser. No. S51.792
Int.Cl. E02b17WO: B6Sd e9110 U.S. Cl. x.R. 114-ST

U.S. Cl. 61-46.5 6 Claims

The insention reles ito a deep water storage adcility formed -- -

primarily of concrete, toe isoiding a iiquio sure as crude oil ---- --

basing a lesser density than that of the sun~oundinR water T'he C--

faciiity includes a floalable base which is supportabiy fastened 0
ta storage tank Th- :atte.r incl~Oes 2 su,-or, F.uo :ion

havine an upstanding continuous side wall defining an enclo-
sure. A canopy fastned to the upper rim of said foundation .

walthereby defines a subsiantially closed storage compant-_ _

ment Said canopy is formed of reinforced concrete and aus- -

somes an inwardlv contoured or concave shape whereby to k 4 '
-. xhtand compressive stresses induced b% the buoving action
of stored crude oil.- -

3.695.049
MIETHOD AND APPARATVS FOR BRNRING~ A tIPELINE

HA-VING FIXED FILIDIZATION ME JiNS
Johannes Van Steveninck. Rijswijk. Netherlands, assignor to Keyworda: Seabed pipeline placement;

Shell Oil Company. New York. N.Y. Seabed trencher
Filed Jan. 11, 197 1. Ser. No. 105.201

Claims prioriory. application Great Britain, Feb. 11, 1970, U.S. Cl. X.R. 37-63
6.559'70

U.S. Cl. tr-7 . Cl. F161 /00; E02f 5102 lCn

A pipeline having fluidiation pipes provided with fluidiza-
tion nozzels running along the pipeline and secured thereto
To bury the pipeline in the unconsolidated bottom of a body
of water such as the seabed, the pipeline is laid on the seabed
and water is pumped into the fluidization pipes, the water .- 1

leaves the fluidizauon nozzels and fluidizes the seabed along ,>

the pipeline causing the pipeline together with the fluidization '.0-
pipes to sink into the fluidized seabed.

3,695.103
CURRENT A.ND TURBULENCE METER

Franklyn C. W. Olson. Panama City. Fla.. assignor to The Keywords Current measuarement
United States of Americsa s represented by tse Secretary ot
the Navy U.S. Cl. LaR. 73-189

Filed Sept. 2.3. 1970. Ser. S4o. 74.782
Iat. CL G~hlp 13/00: G01w 1/00

U-S.CL 3- t70A 9 claim

The invention disclosed is an instrument for sensing, mea-
suring. and indicating the velocity components in, the
resultant velocity arid direction of flow of, and turbulence oc-
currng within a moving fluid medium. It incorporates a fluid
movement responsive spherical sensor tethered by a trial of -

taught 'airm containing strain gages, one or more computers
(depending on the parvirmeters being calculated), and a
readout calibrated in terms of the information desired during
given operational circumstances.

234

to,~



3.695.207
ANCHORAGE FOR A BOAT DOCK. BUOY OR THE LIKE

GerAld D. tlas. 2941) West Balmoral. Chicigo. Ill. Keywords: Buoy mooring system; Pier,
Filed Aug. 17. 1970 Ser.No. 64.280 floating; Small-craft pier

Wt. Cl. lhtS .;, 2,24
U.S. Cl. 14-206R 2Claims U.S. c1. X.R. 114-230

An anchorage for a boat dock, buoy, or the like. in which a
suspended non-buoyant weight is cable-supported at a .

predetermined point between a fixed anchor on the floor of -

the hsisr and he dock or buoy. for ilowing the rise or fall of
the dock. buoy or the like with the tide or to compensate for
wave undulation, with the minimum degree of lateral move-
ment and ihout disturbance to the imbedded anchor. UP_

3,695109
VESSEL MOORING DEVICES

Ervy J. Giese, Cleveland. Ohio. assignor to Tomlinson Indus- Keywords: Smal-craft mooring device
tries. Inc.

Filed Aug. 21. 1970. Ser. No. 65,850 U.S. Cl. X.R. 61-48
|nt. C. B63b 21,04.21!00

U.S. Cl. 114-230 10 Claims

The specification .and drawings disclose devices for moonng
boaLs The devices are ruranged to permit vertical movement
of the boats. such 3s caused by rise and fall of tides or rolling
of the boats *hile maintaining the boats away from an Js-
sociated doi.k. pier. seawall. float or the like and redistributing
or at',rhing energy produced by the action of waier. wind - ,
And other normally expected conditions. The devices dis- .
cioo all ncluOe a mounting assembly having a support arm -

adapted to extend outwardly above the normal maximum
water levels A mooring member extends vertically downward, t
from the support arm to a predetermined position which, de-
pending upon the application, may be either below or
somewhat above the normal minimum water level. The
member is supported only at its upper end and is not otherwise
guided or constrained. Four specific embodiments are dis-
closed. Two comprise weighted cables and two other comprise
resilient plastic pipes or tubes. .
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3.695.441
SELF-PROPELLED FLOATING DOCK AND SEPA4R ATOR

FILTER ASSEMBLY FOR TREATING POLLLTED
V ATER SURFACES AND NAUTICAL ". ORKS

Lacien Chso-lar..nig., 21, Awenue l-4a Pltla, Cannej, Keywords: Pollutant removal wacercraft
Franee

Flled Aug. 10, 1970. Set. Na. 62.568
Int. CL C02b 9102

U.S. CL 210-242 3 Cims

There is provided a self-propelled enclosure for treating
polluted water surfaces It comprises two longitudinal cais-
v ,.r a bottom flout and transvere pAriuon% to connect the
Iongiudiznal caissons and to define the enclosure. A door u-
pivotallh mounted at the front end of the floating enclsure
and is donwardly foldable between a closed position of the
enclosure, intermediate positions of the door and a tully
nrpened position thereof in a plane which suhtianiial coin-
,uS ,ith the plane of thtr "-tiorn floor In t,:, r,--r ;he
per edge of the door ca:: Ic a: a predetermined ,ierr rJder

the water surfaces to enable polluted water to enter the enclo-
sure. A vault is formed in the bottom floor to define a channel
underneath the bottom floor and a motor-operated helix is
disposed at the rear end of the channel to suck water in the
channel so that upon downwardly folding the door at a level
lying immediately beneath a polluting layer, the self-protpelled
enclosure will be seen to advance over water to cause the pol-
luting layer to slowly enter the enclosure until it fills the Lante.

3,96-326
DEPTH SOUNDER DIGMZER

Silvan E. McAlia. Dallas. Tea. asigner to Mobil OU Car- leywords: Sonar, depth sounder
po-atio"

Filed May 21, 1970. Ser. Na. 39,494
Int . rGOis 9168

U.. CL 340-3 R $Claimns

A water depth digitizer produces a digital readout from a -- 7- _-1 ..h-'..S -.. -. a-
depth sounder of the type which produces an acoustic ranging
pulse and which includes a transducer producing a receive
signal representing the return of a reflected acoustic ranging
pulse. A digital counter is started in response to an acoustic
ranging pulse and is stopped in response to the receive signal - 7
occurring after the selected ranging pulse. In order to prevent
erroneous readings which occur because the reflected .- 1 -
acousuc ranging pulse is not of sufficient amplitude to be de- -
tected. a circuit is provided to detect valid information. The - -. -.
digital counter is reset when a receive signal is not received -
before the next occurring acoustic ranging pulse.
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3.6%6,329
MARINE STREAMER CABLE

Gerald D. Hazelhurst Houston, Tex.. auignor to Mark Keywords: Seismic streamer cable
Prodlucts. Inc.. Houston, Tea.

Filed Now. 12.1970. Ser. No. 88,616 U.S. cl. X.R. 174-101.5
lnt. CL 1191b 7112

U.S. Cl. 3.10-7 R A Clam%

A irreamer carfle is .tisclow.d that has .1 olurailtv 4i 11atr
memtvers insideais tuter sheath to ld buiiyatic. .nd allow the
&%mee 4f ijhcattle St be iiept to a minimum The sensors, I r
li..2rophones carried hv the cable are ctnnected aCCocsttCIlly
to the water by a filler having gxs-l accoumitic properties. The
tiller Ls ither ari iat.mcrit muitenraj cuired in place or a high .-
temnperature-low viscosity. low temperature -high viscosity.
grease-like material A method of locating Ste " oat myemobers
for uniform buoyance is also disclosed.

OCTO0BER 3.0, 3.972

3.696,623
WOVEIN MAT

Olaf Heine, Kelkheim/Taunus. and Gerhassd Katisse WohhtorI, Keywords: Fabric mat; Slope protection;
both of r-.rm-an'.. essignor% to Fabtierkr NHa tt Aktien.Wae bsbrbac
gelmat onrm'als Meider Lucius & Bruining, Frankfurt
amn Main, Germany
Continuation-in-part of See. No. 843,5 I8.Jul, 22,1969.

abandoned. This ..ppiicatin une 29, 19'!, Set. No. 158.036 -

Claims prioriy, application Gerimany, July 30, 1968, P 17
84 360.6

Int. Cl. E02b 3112
U.S.CL 61-38 11 claims

An asembly tar preventing erosion of %antd and pebbles
from shores, beaches, weaterways and the like. The assembly
includes an outer mat made from a thtermnoplastic mateil.
The mat has an open net weave and includes several compart-
ments. which sre adjacent one another. A PliTalit of open net
weave 2asaso made of therniopiastic materilal, and !illed
with entangled ribbons of thermioplastic materiaJ are inserted
into the compartnenot of the mat- The assembled mat may be a
attached to the Shore.

3,696,624
BUCKET WHEEL ICE CUTTER

John 1). Sweets Denton, Ties- amignor to Sea Oil Company Keywords: Ice protection; Offshore
IDelawarst), Dsflin,. Ts. srcuefne

Pild Oct. 2,.197 0. Se. No. 77,508 Srcuefne
tat. CL £02b 17/00; 563b 35112

US. CL 61-46 5 clims U.S. Cl. X.R. 61-1; 114-42; 299-24

Bucket wheels are mounted on offshore platforms or ship
prows for cutftng ice sheets found in frigid waters. The bucket
wheels rouate its a genserally horizontal plane and ane paired in
opposite directions so that a torque as not placed on the strhc-
ture or ship. Multiple sets of bucket wheels can be used to cut
a thick section of ice and/or the bucket wheels can be inclined -, -

of arranged to oscillate up and down to cut a larger vertical iP~
sectin.
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3.697,756
DEVICE FOR INSERTING TAG(;GED SAND INTO OCEAN

FLOR Keywords, Instrument deployment;
Elick H. cr e, Letnir City; Hugh R. Br1shear. Jr. Concord. Instrument, radioisotope;

and Fo.. N. Case. Oak Ridge. alM o(Tenn.. assignors to Sedimentation measurmelr
The CiLited Sttes of America as represented by the United

StawAtomicEerM Commmion U.S. C1. X.R. 250-83.65
Filed July 7, 19

7 
1. Ser. No. 160-390

tnLCL r,'lh ' 02
U& CL 250-106T 4 claimns

A device i provided for introducing an identifiable
radioisotope tag into the ocean bottom in such a manner that a
radiation material balance can be observed as the sand trans-
port process occurs. The device composes a cylinder having a
motor-operated stirrer for admixing sand ard a quantity of
isotope tagged sand. the cylinder being mounted on a sled in
such a manner that it can be depressed vertically by means of
a hydraulic rim into the ocean bottom.

3,697,764
METHOD AND APPARATUS FOR GENERATING

ELECTRICIT
Ralph T. Stanziola. and George A. Shuster, both of Philadel- Keyvords: Electrical generator; Power, rave

phi. Pa.. assignors to S & S Riseareh & Development Corp-
Levitte, . Pa. u.S. Ci. X.R. 290-53; 417-333

Fided March 29, 1971,.er. No. 128.668
lit. CL F03b 13112

U.S. CI. 290-42 16 Claims

Motion of waves is converted into energy in the form of .a .
compressed air which is stored in large containers. Corn--i.
pressed air flowing from the containers is utilized to drie tur-
bine-generators to generate electricity. The turbine-genera-
tors are selectively driven by stored energy which may be con-
trolled. Generation of electricity may be varied to meet the
demand regardleI ofthe tides or the state of the waves. --

- -7 -

-.. --.. .. " "
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3.698.198
DEEP-WATER DRILLING, PRODUCTION AND STORAGE

Res V. Phelps. Tulsa. SkSa.. a Vito t arren Petroleuim, Keywords: Of fshore construction; Offshore
Corportion. TuLssal. platform, fixed; Offshore

Vied Feb. 12. 1911. Str.No. 114,8 0 storage tank, emergene;
IsL CL F02b)7/00 Seabed foundation

U.S. CL 61-46- 8Claims U.S. Cl. X.R. 175.9

An offshore platform for drilling wells and producing oil
from wells comprising a plurality of stacked annular concrete
modules having concentric inner and outer walls enclosing a
central opening that extends downwardly from the deck to the
marine floor and a buoyancy chamber surrounding the central
opening. The ends of the buoyancy chamber are closed to
allow the nioduiel to be floated to the well site. Means are pro.
vided to suppi ' compressed air into the buoyancy chambers to - -.

control the amount of water in the buoyancy chambers to con- 7
trol the negative buoyancy of the platform and the load placed
on then marine f'loor by the platform. The deck of the platform
slopes downwardly from a curbing around its periphery to the -

central opening Means are provided to lock the modules
together into a un.irary stricture.

METHOD AND) APARTU FOR LOADING A
DRDIGVESSEL WITH DREDGING SPOIL

Aa~ ik Widars Slaee.an Rauk vn ds eem H. eyaiords: Dredge-spoil measurement
mies both of Netherlands, aligno to Balliast-Nedi
Creep N.. Amsterdam, Netherlandsa..C.XR 1-6 1-5
Claims prioity, appikadoe Netherlands. May 14, 1970,

(nit~yl.C116%sNo13.4 2.S 7l L.1100;24-

For loading a dredging v~ee UQto its miaximum conveying
capacity the weight of the Ioad is measured. wherein a distinc-
tion is made between the dredging spoil being in settled and i .
the dredging spoil being in fluidized condition.

The magnitude decisive of the stability of the dredging vt-.
tel with its load is calculated.

This calculated value is comupared with dhe inadmissible
valiue of the msagitude for detsunialag the nd of the loading

239



3,698.$SO
PROMOTION OF BURNING OF OIL SLICKS WITH

PARTICULATE. FOAMED ALKALI METAL SILICATES Keywords: Pollutant burning; Pollutant
DesM 0. Sparlta. Ponc City. Okla.. aiigaOr to Continental absorption; Pollutant dispersion

Oil Company, Pooc City, Okla.
Coodnuation-la-part of Ser. No. 132,547, April 3, 1971, U.S. Cl. X.R. 210-40; 2Z0-DIG.21

absadooed. This application March S, 1972. Set. No. 232.923
I|L CL EO2b 15/04

US. CL 431 -8 4 Clalms

Particles of foamed water soluble and dispersible alkali
metal silicates are distributed over oil slicks to absorb the oil.
The oil is then burned after which thre "ater soluble and
dispersible particulate foamed alkali metal silicate particleS No Figure
aolubiliue and disperse.

3,699.237
BUOYANT ELECTRIC CABLE

Thomas J. Melia, Sutton, Mas.. asaignor to United States Steel Keywords: Instrument cable; Seiamic
Corporation streamer cable

Filed Feb. 10. 1971, Ser..No. 114,274
lot. Cl. HOIb 7112 U.S. Ci. X.R. 174-11R; 174-1,OF; 174-113R;

US. Cl. 174- 101.5 12 ,laim 174-115; 340-13R

A buoyant electric cable has a core member such as a pipe
for supportng a plurality of elements which are stranded
around the core member. Some of said elements are electic "N.'4 ?\,' .-
conductors and the other lements ar tubes "ihich art
adapted to receive a fluid for changing the buoyancy of the ca- ,/,(,, "
ble. An eccentric foamed jacket surrounds the stranded ele, "
menu with a sensing element embedded in the thickest part of
the jacket. A protective jacket is preferably provided over the
outside of the foamed jacket-

OCTOBER 24, 1972

3.699.686
BOTTOM AND BANK FACING MATTRESS

Jan Gerrt Do Winter. Enschede. Nutherlands, asir to Keywords: Fabric s-t; Seabed scour
Nicolo N.V. EnIIede. Netheriands protection; Slope protection

Filed Nov. 5, 1969, Ser.N. 874.318
Claims prIlorly, applicadon Netherlands. Nov. 12. 1968,

6816093
InLCLEO2bJ/12

U.S. CI. 61-38 9 Clams,

A mattress for use in building bottom and bank revetnents
conist of a woven mat of phwtics material to which tubular
structures of plastics material are secured as substitutes for
conventional fascines. said tubular stuctures being adapted to
be flled with ballast material. 5Y
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3.699.689
APPARATUS AND METHOD FOR REMOVING AND/OR

ADDING COLUMN SECTIONS TO A COLUMN OF A
MARINE STRUCTU'RE

John C. Estes. Beaumont. Ten., assignor to Bethlehem Steel Keywords: Offshore platform, lack up;
Corporatia Offshore platform, leg

Flied Nov. 25, 1970, Ser. No. 93,301
Int. Cl. EO2b17/OO;B23p/9100 U.S. Cl. X.R. 29-429; 61-53.5; 175-9;

U.S. CI. 61-46.5 15 Claims 214-1; 214-6

A method and apparatus for removing and/or adding
column sections to a column of a marine structure, such aa . ..

mobile drilling platform, employs a carnage for supporting a
column section slidably mounted on the marine structure plat-,.• "
form and jacking means for moving the platform and column
relative to each otheT. When a column section is to be added
to the column, the carriage with a column section supported
thereon is positioned above the column. The jacking means is
then operated to bring the top of the column into contact with
the bottom of the carriage supported column section. The
column section is then welded to the column and detached . .. w__ a
from the carriage. When a column section is to be removed
from the column, a carriage is positioned above -he column.
The jacking means is then operated to bring the column within
the carnage, and the column is secured to the carriage. A pot.
tion of the column is then severed from the column.

3.700.046
TWO.STAGE DROP HAMMER FOR DRIVING LARGE

DIAMETER PILING
Robert G. Evans. P.O. Drawer 68, Harvey. La. Keyvords: Offshore construction; Pile

Flied March 8. 197'
1
. Ser. No. 121.663 driver, impact

liL C1 E02d 7/00
U.S. CL 173-103 6 Caims

A two-stage or multi-stage drop hammer for driving large
diameter piling having a backing plate welded onto the upper
terminal end of a cylinder to be driven to form a pile, a
hammer guide secured onto the backing plate, said hammer
guide containing an annular, contoured first hammer for im- -"

pacting upon a large peripheral portion of the bottom member
of the hammer guide, and a second hammer for impacting
upon a large central area of the bottom member of the
hammer guide, and a flanged extension on the second hammer . ,h.
for lifting the first hammer to a distance above the bottom
member of the hammer guide, whereupon dropping of the
hammers provides and allows the first hammer to impact upon
the bottom member of the hammer guide in timed sequence
ahead of the second hammer impacting upon the bottom

member of the hamnmer guide.
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3,700.107
APPARAT'US FOR RECOVERY OF FLOATING

SUBSTANCES
Fdmond Flavianti. 719 28th Avenue..San Francisco. Calif. Keywords: Pollutant collaction; Pollutant,

Flied %ov 18, 1970. Set. No. WL544 mechanical removal; Pollutant
lit C1. CO2b 9102., EO2b 15104 removal watercraft

U.S. Cl. 210-242 11 Climts

7he &%closure relates to a propielled hull ha% tig art sipen US l .. 20DG2

front as well as an open rear, a scoop removably mounted on
the hull at its open front fir pick~ing up from ;he surface of
water ixtures of water and pollution materiai floating
thereon, together with an upright partition fiAcdh% secured in
said hull, a housing supported on said partition, a plurality of -

rotatable Wyinders mounted in serticaliv arranged engage-
ment to one another within -,aid housing, said cylinders having
spirall) arranged grooves in the peripheries thereof for trans- -- _

fenng picked up liquid material from one cylinder to another, .0 7 _7
a separator on said hull in communication with the uppermost

cylinder and for separating one liquid from another for-----
discharge into separate areas, means for rotating said cylin.
ders. and means at the rear of said hull for discharging
separated liquids from said separate areas of said hull to a
remote location.

3,700.108
OIL SKIMMER Keytwords: Pollutant collection; Pollutant

Frank A. Ukihards. I1I Maris Dive. Bowasrilk. N.Y.dbra Polanm hail
Flied Feb. 4. 197 1. Ser. No. 112.598 derisa; olutant removnial

fenl. .C02b 9102 rmvl oltn eoa

U.S. CL 210-242 aaa vbkatercraft

A float supported unit for removing oil film&, debris or other US l .. 2GDG2

floating liquid and/or solid impurities from the surface of a
body of water including an impunity-ater conveyor, a per.
forated, separasoit-conveyor for separating solid impurity
components from the conveyed impurities and water, and a
holding tank for thereafter gravity separating water from the
liquid impurity components. The impurity-water conveyor is
pivotally supported at its upper-outlet end adjacent a fore-aft
mid-point of the float support and has its lower-intake end in- ~'
dependently float-supported to rise and fall in conformity with- --

the surface of the water adjacent tse fore end of the float sup--
port. ITe impunity-water conveyoir includes a plurality of raea--
tively flexible paddle elements, which cooperate to ele- ate
separate charges of impurites-water upwardly along a channel
guide-, eatch charge being fonused and subsequently conveyed
and separated with a minimum of emulsion inducing agitation. -
whereby to promote relatively rapid separation of the liquid
impuritty components from the water in the holding tank.
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3,700.109
APPARATUS FOR REMOVING FLOATING LIQUIDS

FROM THE SLRFACE O1 A BODN Ol, WATER
Chls 1. Lako. 4344 Washington Road, Partin. NJ. Keywords: Pollucant dispersion; Pollutant

FUed Dec. Z3, L97U,. Ser. No. 101.016 removal wacercraft; Pollutant,
IoL Cl C02h 9,02. E0.h i f 34 suction removal

1'.S. C. 1.10- 242 9 Claims

Apparatus (or skimming liquids, such as om. having a U.S. Cl. X.R. 210-DIG.21
siecifc graviry less han Lhat of ater from the urfae of a
b.Lxv of water including a pair of laterally space, hulls sup. - "
porting a basin between them wd a kimming edge im-
mediately ahead of the basin, he hulls including fore and aft
charribera and means for admitting or expethrig water isideten- ' " /
dendly into or out of each chamber to select the level and the
fore and aft tilt of the hulls relative to the surface of the body
of water so s to enable skimmed liquid to pass over the -J "

3.700.593
APPARATUS AND METHOD FOR REMOVING OIL

IPRODUCTIS FLOATING ON WATER
Cornelis Rezemer. Harco J. Tsdema, and Jacob J. H. C. Keywords. Pollutant absorption; Pollutant,ioumiglt, RiswiN Netherlands, anig.or to Shel Oi mechanical removal

Complany, New York. N.Y.
'Continuation of abandoned application Ser. No. 753,695,

Aog. 19, 196L. This applicatlion Dmc 21, 1970, Setr. U.S. C1. X.R. 210-DIG.21; 210-DIG 24,2

Claims priority application Great Britalin, Sept. 19l, 196;7,
42,331/67 ""-"\

..-o.ala /0 ~ -s-.-- ,- -~

U.S. Ci 210-41 at C ed 50 22 Claim-

An apparatus and method for removing oil slicks from
a water surface wherein an elongated absorbent porous •
body is positioned along tfe water surface by base means .
which include squeezers for removing od from the body,
a container for collectingl the oil and drive means for
moving the body past Ehe squeezers." -"

3.700,602
MAAI00 FOR MASS TAGGING SND WIrG A

RADIOACTIVE ISOTOPE
ElCs H. Aert and Forest Nil Casa, akdgb Ten. Keywords: instrument, radoisoope;

aud Nancy H. StepNeher Lanbarg, N.C. assignrs Sedimeaio measurement
to the United States of America ao represented by the
United States Atomic Energy CommissionNo Dawing. led Seplt 4, 19699 Se3. No. 855,390 U.S. Cl. X.R. 250-106 2

IL CL G2Ih 5102U.S. CL 252-301.1 R 3 Claims

A procedure for tging oand with mAu for use in the

study of sediment transport involves precipitation of '"Audirectly onto the and particles from n appropriate aque-
ous solution ntaiing the radioisotope by means of a No Figure
reaction with immiscible. oraic reducing agent such y

p-iscipropylbetzuldehytde. This process provides a radioiso-tope labeling technque in which the number of radiatio
detected per ut weight of sand is approximately propor-
tioUal to the mass rather than being proportional t the
surfaceure fhstdyofseimnttrnsor nvlvs reiptaio 2o4t  3

dieclyono hesad encls ro a aprprat aue



3.701,0M8
DEMAN',D SONOBLOY

Richard J. Ha.e. and William L. Roever, both if Houton, Keywcrds: Buoy, instrumented; Seismic
Tex., awgnoei to Shell Oil Company. New York, N.Y. hydrophone

Filed June 18, 1970. Ser. ,No. 47,468

U.S.3- InCl. GOIs66Claims US. C. X.R 340-7R

A demand sonobuoy having both sending and recemng
radio equipment therein. The transmisaion of seismic data de- --

:ected by a hydrophone connected to the demand sonobuoy is
controlled by radio sign.i from a remote point. , .'

m 7

OCTOBER 31, 1972

3,701.25S
BUOYANT PULLEY LOCATING AND ANCHORING

DEVICE FOR AN OIL MOP
Herbert M. Rhodes. New Orlea. La, amignor to Oil Mop Keyvords: Pollutant absorption; Pollutant,

lit. Metairte. La. mechanical removal
Filed Feb. 16. 19

7
1. Ser. No. 115.321

Int. Cl. EO2b 15104 U.S. Cl. X.R. 210-DIG.21; 210-242; 254-195
US. CL 1-1F 3 Claiua

The present disclosure is directed to a buoyant pulley for
use with an oil mop for positiontng the pulley and locaung
same to maintain the pulley in substantially the desired height -

-

in the water and at substantially a horizontal attitude against It

the pull of the endless oil mop passing about the pulley. 78 '

13 -2

244

. .. ... kk .. .



3,701.2$9

OIL POLLUTION BARRIER
OW He*tnevl. 41 Van Reypen S .erSey Cit, NJ. Keywords: Pollutant, surface barrier

Filed Aug. 13, 19 71, Ser. No. 17 1,693
lot Cl. E02b 15104

U.SI.&t6i- IF 9Claims

The method of laying and :ne ,onsirucuon of an oil poilu-
ion barm.er for use in the ocean or other ",jdies of water The

method comprises the simultaneous and synchronized unreel-
ing from a vessel of a resilient barrier strip formed with spaced
inflatable pockets and a sectioned resilient hose containing a
liquid chemical. Each inflatable pocket has an opening formed ... ,
at the base which is in communication with an injection tube
wnich is removably mounted below each omcket in the lower "
edge of the barrier strp. Each injection tube -ontams a chemi- _ -
cal powder, reactive with the liquid in the hose to form a gas. 7-- -

At a predetermined point the infection tube is forced into the _. __ -
hose. the hose is compressed to force the liquid upward into -

contact with the chemical powder. the gas formed by the reac-
tion inflating the pocket in the plastic bamer. In alternative
forms of the invention the pocket is inflated by the use of a low
boiling point l-t!iqe uiquid or compressed ;as '..red n the
hoe The har'rer .trip and hose are unreeled until the oil slick
is surrounded, whereafter the ends of the barrier and hose are

cut to form an enclosure aroud the oil spsll.

3,701 387
CORE SAMPLING APPARATUS

Nicholas L. Koot, Lafayette, La., assignor to Global Marine Keywords: lastLtument deployment; ttsstrment
Inc.. Los Angeles. Calif. retrieval; Sampler, power supply;

Filed Nov. 4, 1970, Ser. No. 86,6 Sampler, seabed-driven core
Int. CL F2Ib 7/12

U. Cl. 175-6 ISClaims U.S. Cl. X.R. 175-20; 175-52; 175-60;
175-247

Apparatus for taking a plurality of sequential punch core

samples in underwater sediments is provided. Core sampling
tubes are dnven into the sediments by hydraulic pressure act-
mg through a central guide tube. The core sampling tube is
withdrawn by hydraulic pressure applied through an annular
,pace between the guide tube and a suFtiunding pipe The
hydraulic pressures are applied by a pair of hydraulic pumps
using sea water as the fluid. A plurality o( core sampling tubes ,
are contained'in a magazine and are fed to the guide tube one
at a time for taking samples, The filled core tubes are returned

to the magazine where they are retained and stored. First and
second sets of drive cams on the magazine are operated al-
tersately by reverse operation of the hydraulic pumps so that
the containers in the magazine controllably advance only one
container width at a time.
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3.71,4 a29
SKIMIMER FOR REMOV ING FLOATING M1ATTER FROM

A~ BODY OF LIQUID
Orville Carroll Schell. Rogers. Art.. assiqnor to Howt Corpora- Keywords: Pollutanst, suction removal; Pump

tion. Roiger.. .'rk.
Filed Oct.9.1970, Ser. No.79,6017 U.S. Cl. X.R. 210-DIG.21

lot. CI. CO2b 9102
U.S. Cl. 210-242 7 Claims

A skimmer for removing floating matter fronm a body of
nqutd. such as skimming oil spills from water. comprises a

iloating annular body having gently downwardly centrally
inclined upper surfaces that terminate radially inwardly ad-
jacent an annulac weir. Oil is drawn over the inclined surfaces
and -1ows over the weir and c:ollects in a central sump. The
weir is raised by an annular float disposed in the sump when
the overflow in the sump is too great to be removed by a cen- 7 - i
traills positioned pump A *,)afla~t chamber makes possible a -J-

aiij djust-nent of te or..f the skimmer Peripherally
spa.-d marginal floats ispos~ed im upright ca.sings :hat extend a
above and below the water line are vertically adjustable to
trim the floating skimmer and to make possible a line adjust.
mnenit if the draft.

3,101.430
OIL SKIMMER

Ralph L. Tuttle. 7135 Hollywood Boulevard, Hollywood, Calif. Keyworda: Pollutant collection; Pollutant
Fled Feb. 16, 197 1. Ser. No. 115,416 debris; Pollutant removal weater-

lot. Cf. CO2b 9102 craft; Pollutant, auction removal
U.S. Cl. 210- 242 7 Claims

A structure to be used in conjunction with a barge for U.S. Cl. X.R. 210-DIG.21

skimming oil spililed on the surface of harbor waters. lakes and
the like comprising one or two outriggers which can be par..
tially positioned just below the surface of the oil and which ;

have harvesting booms that converge at the rear joining a col-
iector iump from which the oil and water can he pumped into
the barge. The %ystem may also include a means for separating z ~w~
the oil from :he water and also for separating out large parti.
cles or debris which are frequently found floating in thesew
waters. For use in situations where the body of water has a
light-swell condition. the outriggers include flexible leading -. a
ends which will follow the contour of the water surface.
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NOVEMBER 7, 1972

3.702.297
OIL SKIMENIG DEVICE AND METHOD

John .laksim. Jr.. 8165 Cornwall Ave.. Keywords: Pollutant absorption; Pollutant,
Etiwanda. Calif. 91739 mechanical removal

Continuation-in-part of application Ser. No. 138.600.
July 2., 1969. This application Feb. 16, 1970.
Ser. No. 11,401 U.S. Cl. X.R. 210-DIG.21; 210-242

lit. Cl. BOd 15O0
I..S. CI. 210-40 11 Claims

A method and uppaatus for removing crude od from
a body of water include-, % sponge-coated collection roll.
The ends of Ehe collection roll are iuppor:ed from foats .
-o th : :he ;oser .- or:ion uf :he roll ; :mmered :n :he oil. ,,,
and a drive mechanism rotates the collection roll to con-
tinuously absorb the oil. A dovwnardly sloping vrir•er

1s held ti:thly atans: he .,emai sarf.tce of the coliectson
roll to deform the colleczion roil surface and squeeze the -
oil from the roll. A doctor blade or a roller disposed ___'__r.__ --

acainst the loncitudinal surface of 'he wringer provides .-

an inclined weir for the oil squeezed from the collection "- -_-__.___
roll. The oil flows downwkardly into a collection tank 1o-
cnted adjacent !i 'he ollecrion roll An elongated baPe 7
r! ... l-ooA :hc ."-z' :tor roll !itr.:, " arnount of -rac-
:arr. up b% the :uzczt:_n ro!Il. A %;orn pear remoses
grease accLimuiations trapped by :he doctor blade or
roller.

NOVEMBER 14, 1972

3,702-537
GROUTING SEAL FOR PILING

Don B. Landers. Arlington, Tea, assignor to Oil States Rubber Keywords: Grouting; Offshore platform,

CompanyFiled Oct. 1970, Ser. No.8064 leg; Pile, structure connection

Inlt. CL EO2d 5114.5152; F16j 15132 U.S. Cl. X.R. 61-54; 277-34; 277-128
U

-
S. Cl. 61-46.5 7 Claims

A seal for sealing the annular space between the outer sur-
face of a pile and the inner surface of a hollow-member such
as a marine platform leg or skirt guide through which the pile
is dnven. the seal comprising an elastomeric body normally
lying against the inner surface of the hollow member and - -

peripherally attached thereto, and a cable encompassing the
body such that when the cable is drawn tightly around the
body in a central zone between its ends, the body ts cinched or
drawn into tight engagement with the pile to seal the annulus
between it and the hollow member, for instance, while grout is
being poured into the annulus and ietting
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3.702,540
APPARATUS AND MIET HOO FOR BUR VlNG PIPE LINE

Johannes Von Steseninck. Rijswijk. Netherlands, assittnror to Kaywords: Seabed pipeline placement;
Shell Oil Company, New York. N.Y. Seabed trencher

Filed Oct. 30, 1970, See. Na. 85.52t
Int. Cl. F'161 1,00. E02f S,02 U.S. Cl. X.R. 37-63; 37-78

U.S. Cf.61- 72.4 3 Clair".

An ionaratus fir vurimi i irtfie -' :le sea bed hS fluidt? .A

ig tfte bottom m~ateniai io triat the pzpe~nc sinks into the 44i - - -- - ~
t'ed under its own weignt comprises , numne, of pipes pit'.
%ided *! t fluidization, 'ozzles along their length for injecting-
fluid into the sea bed The Pipes are slidahh mounted on the
underside of the pipeline And puijed along the pipeline as it is
laid trom a barge.

3.702.657
POLLUTION CONTAINMENT BARRIER

Gerald Robert Cunningham, Santa Monica. Calif.. and
Lemtuel D~ole Woody. Jr.. Houston. lox., assiqitors to Keywords: Pollutant absorption; Pollutant.
Esso Production Rescerch Companysufcbare

Filedo rub. 11. 197L. Ser. No. 114_555 ufc are

UTS. Cf. 210-2 42 Tt lE0b104 3 Claims U.S. Cl. X.R. 61-lF; 210-DIG.21

A flow-through pollution containment barrier for the
control and removal of potential oil spill hazards in a
water environment includes a series of cages linked to-
gether. Oil sorbent buovant material, capable of allow-
ng water to pass freely through it while remaining oil

wet -*her. c:ontacted by an oil water mixture is rtimov-
ably arrangled in each cage. Liquid impervious matcrial
is arraried in the spjce- at :h ;oints beisseen the careis
to preventt passage of lquid theretbrouch. Each cage
is weighted in oTdeT io maintain a predetermined sub-
mergence of the cage in a body Of water.

3.702,773
SHIP'"S HIJLL COATED WITH A.NTFOL'LING

SILICOLNE RUrBBER
Wilim J. Mueller, Worthington, and Louis L. Nowacl, Keywords: Coating; Fouling prevention

Columbus, Ohio. asigoes to Batell Memorial Iusill
Mea. Columbus. Ohio U.S. Cl. X.R. 117-72; 117-94; 117-1323S;
No Drawing. IFIled Mar. 23, 1970, Ser. No. 22,060 117-161 ZA; 156-329; 161-206; 161-207

nlad CL B32b 15/08, 25/20
U.S. CL 117-75 iw

Surfaces of articles, whose utility involves exposure ot
the surface to an aqueous marine-fouling environment,
are protected from marine fouling thereof by a cured No Figure
silicone rubber overlying and excluding the aqueous
marine-fouling environment from contacting the surface.
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3.702,984
UNDFR% ATER CARTRIDGE DETECTOR

John C. MWlere, Houston. Te., assignor to Western Geophysi- Keywords: Seismic explosive acoustic

cal Company of America. Houston. Tex. transmitter
filed Feb. 16. 197. SIer. No. I 15,451

IntCI. H04r 13/00 U.S. Cl. X.R. 42-1.E; 340-15.5
US. Cl 340- 8R Cluims

This invention generally relates to known marine seismic
prospecttng systems employing one or more guns for consecu-
tive!y firing explosive cartndges inder-ater Seismic records
are produced ,n synchronism with the firing of the gun. The
cartridges are launched from a cartridge loader positioned on
the deck of the seismic vessel into the gun through a flexible "

hose traisvorting a stream of water flowing under pressure
The improved system of this invention employs a - ...

reluctance-type pickup detector which is completely sealed "---
and which .an .sithstand high. xspksive pressures 2t close "

rangie A pemanent magnet in :he detector providce a mag- - -

netic :lus The deteritor is mounted osi:Je a recess in toe har- -

rel of the gun to allow the flux path to penetrate into the - -

stream of water flowing through the barrel. The passage of the
cartridge :hrougn the gap opposite to tne recess changes the
magnetic flux and generates a strong electric pulse which is
transmitted to the recording equipment on the deck of the
seismic vessel.

NOVEMBER 21, 1972

3,703.084
BOOM SYSTEM FOR OIL CONTAINMENT

John B. Nugent. Wiathrop, Mass., assignor to Massachusetts Keywords: Pollutant collection; Pollutant,
Institute of Techfology, Cambridge, Mass. surface barrier

Filed Jan. 13.1971, Ser. No. 106,225
it. Cl. E02b 15104

US. CL 61 - IF 2 Claims.

An improved boom system for the containment of oil spills -,

on the surface of water, essentially comprising a multiplicity of
intcrcoupling cells comprising floatawrie material. upen at
top and bottom, forming an in-depth barrier that is wave con.
formal, the barrier being appropriately stabilized by weights
and being coupled to a tether boom, which, in turn. is con-
nected to moorings. Oil carried over the barrier face by waves
is trapped in the cells as is oil carried under the barrier face by
current flow.

"---- '-.'..-:..- . 4-- -
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3,703.085
SHEET PILE SECTION

Alfred ogerbasuer, Lniz, Austria asugnor to ,ereiniltu Keywords: Pile section connection; Pile,
Osterreichische Ei~enund Stahlwerke Akltiengeselschaft. sheet; Pile, steel
Linz, Austria

Filed Feb. 26. 1971. Ser. %o. 119.287
Claims priority, application Austria. March 4. 1970, 2002 U.S. Cl. X.R, 61-61

Int. CI. EO2d 5, 04 ',,
U.S. Cl. 61-60 Q Claims 4

7 3'
The invention relates to a sheet pile section for erecting t.. '

partly or continuously double-*,aied sheet ps;es comprising a
web and two flanges welded !c said web and proieL-ng on 3 g 3
either side of said web. each flange-end being designed P- one
half of a connecting lock for interlocking with an adjacent sec.
tlion, wherein the improvement resides in that the flanges are 2
provided with the same wall thickness over their total exten-
sion and with hook-shaped ends which are formed by cold roll 31 3
bending and bent back towards the web. This section. the web
width of which may be freely chosen, is capable of absorbing
great axial forces and bending moments. Also, it is capable of

exercising high resistance moments with respect to iL weight.

3,703.207
SUBSEA BUNKER CONSTRUCTION Keywords: Offshore construction; Seabed

Edward E. Horion, Portuguese Bend. Calif., assignor to
Deep Oil Technology, Inc.. Long Beach. Calif. asruct;ure

Flied July 29, 1970. Ser. No. 59,055
Int. Cl. E21b 71l'

U.S. CL. 166-. lClaims U.S. Cl. LR. 61-46; 61-69

A protective, oil leak sensitive. subsea well bunker and tern .*
plate construction aoapted to be floated. carried. barged or ",,.
transported to a proposed well site and lowered to a sea floor .
without special equipment. The bunker construction provides --

an enclosed chamber for well equipment, the well chamber - ;f ,- --
being adapted to be filled with liquid for maintaining suosur-
face ambient pressures., and treated for reducing and inhibit-
ing marine life and corrosion, and to provide a selected en- -.

vironment within the well chamber different than the environ-
mental conditions without the chamber to faciitate and
enhance working and service conditions within the chamber.
The bunker construction includes means for sensing the -'

presence and absence of oil in the chamber.

3,703,464
TREATMENT OF OIL SPILLS

Richard L. Ferm, Lafayette. Calif., asignor to Chevron Keywords: Pollutant absorption; Pollutant
Research Company, San Francisco, Calif. collection

No Drawing. Filed May 20, 1971, Set. No. 145,487t.CL CS2b 9/02
u.s. a. 210-40 10 Claim U.S. Cl. X.R. 210-D1G.21

A process for treatig petroleum product spills is dis-
closed, whereby coconut husk material is spread on the
spill to absorb iL When the spill is on fresh or salt water
in the form of a "slick." the coconut husk material co- No Figure
agulates the film, keeps it from sinking, and forms a mass
which lends itself to easy removal from the water by
mechanical pickup and the like.
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NOVEMBER 28, 1972

3,703,811
OIL MOOM WAITH CO%-M%*LOUS CONDtUIT

TH33.RETHOUGH
Wilbur C.JiwfkNortCldhealLNj.. sMw to Wothiir Keywords: Pollutant collection; Pollutant,
ton Corporatio. Heriss ,N4J. surface barrier

Mlad Aug 2S.,1970, Ser. No. 67.8S8
Ins. CL E02b 15104, DOWd 17102

U.S. a1. 61 -1 F SgaMi

An oil boom is disclosed which compries a continuous
length of tubing made of flexible material. a first weighted fin
of flexing material suspended from the tubing along its length
therea-. and valve meians secured to the tubing at predeter-.
mined locations along the length thereof for selectively per-7
mitting the ingres and egress of fluid to and from the tubing.
-hereby the tubing can be inflated and deflated. Thus the oil
boom may be utilized not only to contain an oil slick floating
on water, but also as a conduit to store andior transfer Oil

which has been removed therefrom. In the preferred embodi-- - -

ment, the boom is further provided with a second fin of flexi-
ble material upstanding from the tubing along its length
thereof with the second fin having floatation means therein for____
boom should the boon, be lowered into the water One or
more lengths of oil boom of the invention may be joined in end
to end relationship by connection means which join the
lengt of tubing with fluid communication established
thereberween.

3,703.960
MARINE SEWAGE COLLECTION AND DISCHARGE

SVSTM Keywords: Pollutant collection; Pump; Soiall-
Kenneth F. Kennedy, 3200 Portztje Bay Ilr E.st 5-di.l, craft pier; Small-craft service

Walsh. structure
Filed Sept. 15, 1970. Ser. Ne. 72,429

U..C 1-21 11LC ONf5100 16Cam U.S. Cl. X.R. 141-284; 210-170

L~qid and solid wante from houseboat dwellings, ships and
boats moored to and nearby stationary or floating docks at
both fresh and isals water locations is collected and transferred
to a sewer system ashore for treatment. This waterfront
sewage collection and discharge system is essentially sup-
ported and held in place by docks and floats so it is not ef-
fected by water level change caised by tides and waves.

From the outlets of house boats, ships andl boas. sewage is
directed through flexible couplings and collection pipes, ar-
ranged on grade, into pertial19 submerged holding tanks. Each
tank is equipped wit)h pumping apparatus to periodically .s~~,,
discharge sewage into pipes leading to a sewage system

Holding taniks we preferably comprised of several like units
singly lowered away into the water and sealed together during
their convenient installation. 61teus sewer pipe sections are
used as these holding tanik units. When docks and floats are
changeable in elevation anid sufficiently strong, holding tanks
are stspended from them When docks and floats remain es-
sentially at the same elevation, holding tanks may be pow
tioned on the bottom below or nearby then. Plastic pipes are
often used and must be held underwater by restraining means
to overcome their bouyancy. Expansion and contraction of
component assemblies caused by water motio and tempera-
nore changes are always comnpensated for by flexibly joining
some membmr together.
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DECEMBER 5, 1972

3.,04,595
CAISSON FOR SEA WORKS CONSTRUCTION AND TO A

ME' HODOFUSINGTHECAISSON Keywords: Grouting; Offshore caisson;
Pierre lauie v,. Versailles. France. assignor to Compagnic in- Offshore coustruction; Seabed

dusirieile de Travaux. Paris, France foundation; Seabed material
Filed Juy 20. 1970. Ser. No. 56.453 placement
Inlt. Cl. EO2d 23100. E01d 19102

L.S.C1. 61-50 4Claims U.S. Cl. X.R. 14-75

A caisson for use in constructing seaworks which comprises
a plurality of compartments for receiving ballast and a plurali-
ty of enclosures each of which is sealed at the top and bottom
by hermetic closures and including between the seals a

retractable floor. means such as a compressor being provided ,i.•
to pressurize each enclosure to extend the lower seal, which is
flexible, and ductirg being provided to inject a binder into
granular material, initially loaded on the floors, when t "
discharged on to the lower seals, upon retraction of the floors, I
the caisson in use being towed to the site, being ballasted to : , "
sink it on to the bottom where it rests through the extended
lower seals and the granular material th-:n being discharged on
to the lower seals where a binder is added to it.

3.704,681
'VARIABLE DEPTIH. REMOTELY SELECTIVE SEISMIC

CABLE DEPTH CONTROLLER
Hellis 0. Campbell; Jobs W. Fetrow. and Kim L. Mitchell, all Keywords: Seismic streamer cable; Toyed

of Fonca City. Okla., assignors to Continental Oil Company, body depth control
Ponca City. Okla.

Filed June 30, 1971, See. No. 158,175
lot. Cl. B63b 21/00. 63g 8/14

U.S. CI. 114-2.35 8 4 Claims

A remotely selective cable depth controller comprising a
movable air piston positioned by an electrical motor. taid ,"

position controlling the volume of the air enclosure which '
determines the depth of the controller. The motor is driven by
a solid state amplifier of low stand-by power consumption and
is operated by command signals which activate a tuned reed
switch in combination with a series of memory switches. ,-

3,704.74
FLOATING OIL SKIMMER

Donald E. Cralip. 223 Barnett St.. and Richard S. Glliea, Keywords: Pollutant removal watercraft;
1334 Iiehmeat St., bthoel Vautre, Callf. Pollutant, suction removal

Fled July 27, 1970, Se. No. 58,364
lt.CLCO2b I02 U.S. Cl. X.R. 210-DIG.21

U.S. CI• 210- 242 8I Claims

A floating oil skitmmer for recoermin oil from the surface of
a body of water is disclosed The skimmer is comprised of an
elongated, box-like skimming unit having an open front
equipped with an adjustable inlet lip, an oil and water separa. 1
uon zone. adjustable oil overflow weir, an oil collection sump.
and a water outlet gate. A buoyant pontoon section is
removably attached at each side of the skimming unit to
render the apparatus buoyant. The pontoon sections are eaily
detachable to facilitate land transport of the device.
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DECEMBER 12, 1972

3,705.431
MOORING DEVICES

Samuel Bell, and Leslie Gerald Bulle. both of Dartmouth. Keiwords: Buoy, instrumented; Buoy mooring
Nova Scotia. Caud, assignors to Electric & Musical Indus- system; Instrunment deployment
tries Limited, MIddlesex. England

Filed May 7,1970, Set. No. 35.544
Claims priority, application Great Britain, May 7, 1969,

23,191/69
[at. CL B63b 21/52

U.S. CL 9-8 R 4 Claims

A mooring device includes a tethering cable for tethering a I --* '
buoyant object. at least one instrument package assembly at- - --- ' 
tached to the buoyant object and through part of which at
least the tethering cable passes. connecting cable connecting r.

the buoyant object and the instrument package assembly and Q/jj '"formed into a coiled configuration. and means for releasing .

the instrument package assembly from the buoyant object so
that it can be allowed 'o fall from the buoyant object under :ts
own 'e&ght down the tethering cable to a depth predeter-
mined by the available length of the connecting cable.
Preferably the arrangement is such that the connecting cable
is wrapped round the tethering cable as the instrument
package assembly falls and the connecting cable is electrically----------
conductive.

3#7S,782
DESTRUCTION OF OIL SLICKS

Roger F. Reaseld, Duaca, Olda.. algnor to Hlallbrtoa Keyaotds: Pollutant burning
Campsy, Duces. Ohi.

Filed July 22. 197 1. Ser. No. 165.354 U.S. Cl. z.R. 431-326
lt.-CI. 123d 3118

U.S. CL 431-7 4 Claims

An oil slick is destroyed by applying thereto finely divided
particles of a compound capable of generating a combustible
gs, upon contact with water, allowing the particles to contact
the underlying body of water so that bubbles of combustible No Figure
gas rise through the oil film and admix therewith, so as to
enhance the combustibility of the oil, and then igniting the oil-
gas miature to burn and destroy the film. e.g. calcium carbide
to form acetylene gas.
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DEC-M1BER 19, 1972

3,706,142
SUBMARINE DREDGING APPARATUS

Guido Brunner, Milan, Italy. assignor to Shell Oil Company, Keywords: Dredge, cutterhead; Dredge
New York, N.Y. propulsion; Dredge, sub-

Filed Sept. IS, 1970, Ser. No. 72,427
Claims priority. application Italy. Sept. 17, 1969, 22,131 m.rged; Seabed trencher

A/69 IALCLEO213/92 U.S. Cl. X.R. 37-67; 61-69A

U.S. CL 37-S6 9 Claims

An underwater dredging device comprising a self-propelled -
submersibie mechanical craft having devices and equipment
to carry out dredging work underwater, and meas for suppy-
ing electrical energy from an external source to operate thee -m-
devices and equipment, and control devices thereof, the con- &
trol devices being contained in a watert;ght bell capable of ac- o- 0 '5 - • -

contiodatung one or more operators. ,-a2

3.706.185
APPARATUS FOR REMOVING MARINE GROWTHS AND

ROOTS
Merle P. Chaplia. 609 Driver Avenue, Winter Park. Fla. Keywords: Pollutant, mechanical removal;
Divisiia ofser. No. 

7
64,SSNOet. 2, 1968. Pat. No. 3_540,194. Pollutant removal wacercraft;

This applicatie Jun 23, 1970, Ser. No. S9,830 Water plant removal
lIt. CL AOld 45.O8

U.S. CL S6-9 10 Claim

Apparatus for removinsg weeds and plants from the bottoms
of lakes and waterways, involving injecting water and sub-
sequently compressed air directly below the root systems of
such plants, thus forcing them away from the bottom of the
lake ir waterway. A preferred embodiment of my invention
involves a conveyor utilized in concert with this fluid pressure
injection, which enables the removed plants to be carried to .. p-"..

the surface of the water and disposed of. instead of leaving . .
portions of the uprooted plants in the water to deca. .

5 -
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3,706120S
APPARATUS AND METH;OD OF MAKING AN
UNDERWATER CONNECTION BETWEEN A

STRUCTU=A MEMBER AND A SUPPORTING PILE
Ernst %. Wald, Dallas. Tex..and Joieph 1. Dodson,.Jr.. Robert. Keywords: Grouting; Offshore caisson; Pile,

La.. assigns, to US. Indusries. Inc.. New York. N.Y. structure connection; Seabed
S Filed March 4. 197 1, Ser. No. 120,879 fcundation

Int. Cl. E02d 5i40, 5/50
US. CL61-4t6 12 Claims U.S. Cl. X.R. 52-724; 61-53; 61-54: 61-61

This invention provides an apparatus and method for mak-
ing underwater connections between structural members and

aplurality of supporting piles. The piles are driven to eleva- 1
tous equal to or below design elevation. A spacer is mounted
on the top of any pile that is below design elevation to dis-
tribute the load of a structural member among the piles and to
support the member at design elevation. Hollow form mem-
bers having openings are mounted on the underside of the
structural member so that the piles will extend into the- - - - - - - --

openings when the structural member is lowered onto the r-t-p - -

piles. The openiings in the form members are sufficiently large
to accommodate substantial horizontal displacement of the
upper end of the pile therroy allowing the piles to be driven to
less stringent tolerance. The space in esch opening between- -

each form member and each pile La filled with cement to con- ,.'-'-"'

nect the structural member to the piles.

3,706,22S
DIRECTIONAL INCLINOMETER

Paul B. Stimisois. Falmsouth. Mass.. assignsor to Tbe Uited Keywords: BoUY, instrumented; Current
States of Anierica as represented by the Secretary of the iauen
Navy

Filed Oct.22.1970, See. No. 92.84 U.S. Cl. X.R. 33-205.5P; 33-206CB
int.CL GOIP5OO

U.S. CL. 73-189 4Cbains

A device for indicating and recording data representative of -L
direction and degree of inclination of a body or a line or of
current direction and velocity by means of a tethered buoyant
pendulum is provided. The device includes an outer sphere.
one half of which is lined with concentric circles of various
colors, and an inner hemispherical chassis which is adapted to
float within the outer sphere on a thin layer of liquid between
the spheres. The chassis carries photographic equipment and-
magnets, the former photographing arcs of the concentric cir-
cles to indicate current velocity and the latter aligning the
chassis so that inclination and direction are indicated by the
colors and positions of the arcs photographed.
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3.706.382
OIL REMOVAL DEVICE

Ralph Heetwn Croamx . Lexington. Mew., assignor to David Keywords: Pollutant. suctiron removal
Parks Hoult, %%ellesle.; Raph H. Cross, 11l. Lexington and
Jerome Ii. Milgrsm. Cambridge, Mss U.S. Cl. X. R. 210-DIG. 21

Filed March 12, 19
7

1, Ser. No. 123,567
lOL CL C02b 9102

L S. CL 2i0-242 S Claims

A buoyant oil-removal device for use with a floating oil-con-
fining barner on a water surface with oil slicks of substantial
thickness floating thereon, the device having oil in-flow ports
(of lesser vertical height than the oil slick thickness) with the
ports normally floated at a level intermediate the thickness of
the oil slick to provide inflow of the water-floated oil slick and
to minimize either water or air inflow through said ports
whether the water is calm or disturbed by waves, and designed
to collect oil from the water surface at a rate which is max-
imized sjbect to the requirement that intake of water and air -

is rtsmnmtzed. The device has a longest overall dimension of ,, •-
not more than one-fourth of the wavelength of the shortest
wave of significant amplitude, and includes a generally H- ."

shaped skimmer structure: each arm portion of the qtructure is
of penerallv rectangular or circular cross section, providing a
plurality of inflow ports each of vertical dimension of the
order from 0 04 to 0.2 of the expected slick thickness. Inflow
ports preferably are positioned immediately adiacent the top
surface of the structure, and are horizontally elongated. The
device is provided with a flexible, buoyant suctionsing hose
communicaung with the inflow ports for the removal of oil.

3,706.507
TIDE-ACTUATED MACHINE

Charles C. Dumber, 62 Sowdoin Street, Portland, Main.t Keywords: Power, tide
Flied Aug. II. 19

7
1,Ser. No. 170,756

bL CLFOId25128 U.S. CI. X.R, 415-5
U.S. CL 415-7 6Claims

A-4machme is di closed for deriving power from the vetical
tidal movement of a floating body whereby power continues to , .'
be supplied to a rotatable power shaft at high tide and at low a
tide and adjacent periods when tidal movement is relatively
slight by power supplied by a weight which is controlled so as
to descend independently of tidal movement while being lifed
by float means during rising tidal movement. A clock a"7 i
mechanism controls weight holding and releasing means in
timed relation to tidal movements and means is provided for ' r ,.- -. -

setting said clock mechanism so as to relent the weight prior
to high tide and prior to low tide in predetermined timed rela-
tionship.

a a

,,0
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DECEMBER 26, 1972

3.707.196
SEDIMENT SAMPLE RETRIEVER

William P. Vervilte. Concord, N-H.. aiievr to The United eywords: Instcrumsent retrieval; Sampler,
States of America as represented by the Secretary of the seabed-drilled core; Sac-pler,

Armysabed-driven coreFiled July 13. 197 1. Ser. No. 162.107

U.S Cl 1 InSlt. CI.E2Ilb 7,12. 25i00 1 Claims U.S. Cl. X.R. 1.75-240; 175-243

A subaqjueous sediment sample retriever head is affixed to
the lower end of t cttrnuoi, ing lsitch %, p.'.toncd
about a drill rod vlring arid lowerea onto a sampier tube. ;ion-
tratuous with drill rod sirinte. rhe retriever head houses in
oppositely disposed cavities to a central bore, a pair of spools
which store and actuate a flexible sealing ilide respectivelN,
and two pairs of spring ictuated locking lugs which actuate
simultaneously with the slide when the retriever head reaches
the iampler tube b.ottom. A sleeve like follower device gu!Jes
the 'rtr'cenr .ead onto thte sampler tube and rezains the rc
ng melhansm :n an open pov~mion l'uring mounting The

retriever hread is advanced over the sampler by its own weight
in conjunction with hydraulic jett 'ios

3.707.232
SKIMMERS FOR POLLUTION CONTROL DEVICE

John W. Harringtn, 7123 Merrimac Drive. and Edward G. Keywords: Pollutant, suction jr.*roval.
Milse, 7115 Merrimac Drive. both of McClean, Va.

Filed Oct. 20, 1970, Ser. No. 32,S26 U.S. Cl. 1.1. 210-DIC.21
]mt. Cl. C02h 9102

U.S. CL 210- 242 11 Claims

Floating skimmers slidable on an intake conduit having
meas counteracting the internal pressure drop normally in.
cideni to the intake operation. In one embodiment, the cone
Member has upper vet openings and an internal cylindrical
part around the conduit and depending down to near the bot-
torn of the cone In a second embodiment, the upper cone U
member is connected pneumatically to the internal chamber
of a bellows and the moveable pan of the bellows is connected .
structurally to the cone. In both embodiments, the upper cone
has a horizontal flange and the lower float has a flat surface
extending slightly past the flange and positioned close to the
flange in normal use.
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3. 1973
3,708,070 to 3,781,778

JANUARY 2, 1973

3,708,070
OIL SKIIMER

Edwin A. Bell. Lake Charles, La.. assignor to Cities Service Keywords: Pollutant collection; Pollutant
Oil Co. removal watercraft; Pollutant,

Filed Oct. 2. 1970,Ser. No. 77.596 auct ion removal
InL CIL C02b 9/02

U.S. Cl.210-242 6Claims U.S. C1. X.R. 210-DIG.21

In order to recover surface oil from a bod. of water a float-
ing oil skimmer barge is provided with a senes of compart-
ments, beginning at the prow of the barge. inflow to each com-
partment being effected over a respecue floating baffle
pivotally mounted at its bottom edge to swing into its compart-
ment to a depth determined by the pressure differential acrosa
the baffle. Position of the baffle is controlled by pumping- , .,

water at controlled rates from the bottom of the downstream
end of each compartment to thereby cause an effective sur. t. ,

face flow between compartments. Surface oil buiis p n in-4 s yis - -"-
depth at the uownvtream e.o ot the iist compartmnc .! ,S
coilectet. uotantlail free %)f i ter. in a recyer. . jr.oer
which is AlsO provided with a floating battle and from which oil
is pumped at controllable rates.

JANUARY 9, 1973

3,7111912
SVSTKM AND DARIMR FiOR CONTAINING AN OIDL

SPILL
Th- Nichoml loker McLee., Va., tampa to Omm Keywords: Pollutant, surface barrier

Symeasi, Ime., New York, N.Y.
FUd O. 21, 1970, Ser. No. 79,997 U.S. Cl. X.R. 61-5; 114-.5F

It. Cf. 302b i/0j4
U.L.CL61-1F 23 C1 See: Re. 28,966

A sysem for cntammig s oil spill con-nang a pluraljy of
barier modules each composed of a colpoute structure hav-
mg a tuoyamt upper secion and a water absorbing lower sec-
tiom which repeets courres the sole baiast for mW
upper aecoom sad the subsurface barrier for the module.
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3,708,963
APPASLATUS FOR CONFINING OIL niSPEyodsLirfxd;PlLSnaufc

William E. Brow..u 132 Mflhem Drive Nap. Calif, and Ed- Keaord ier ie;Pluat ufc
muod K.Gjbert. 4990All Ahibgr Avenue, MrtinezCali.bare

F13ed Feb. 16, 191l.Ser, So. 115,603
mt. CL E02b 13 /0W

U -llCL 61 -1F 9 Claims

Apparatus comprising a series Of air-retaining structural
units connected topgther in a complete loop so that it will float
while surrounding a vemel that may be leaking or spilling oil or
some other lighter-than-water fluid. AUl units are hollow and
pro-ided with means for reieastng the air ro that thev will sut-
merge lo anj desired depth and meana for reaupplying air so -

that they can be again raie when needed. -

, L 4

3.703.985
ARTICULATED MARINE PLATFORM Keywords: Offshore construction; Offshore

Iva C. Poonewakl. and PauLD. Carmikhael, botb a Besuec., Platforin anchor;, Offshore plat-
Tea, imnones to Tezas, mc.. New York. N.Y. form, floating

Filed DMe 7,1970, Ser. No. 93.66A3
Ult CL. E02b17/00; E02d2 704 63b 33144 U.S. C1. X.R. 9-.8P; 114-5D

U.S. CL 61-46.5 1clam

The invention relates to a monopad articulated maine
structure for offshore waters, which unit comprises an anchor-
ing bse, a work platform which is normally positioned above
the water's surface, and an intermediate support column. The
latter is operably connected at opposed enda to the respective ii

base and deck or platform whereby the entire unit can be
readily floated to and from working %ies.
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3.708.986
IMMERSIBLE RESERVOIR

Jean Roulet. La Celle Saint Cloud. inn Armand Cimideilla. Keyvords: Offshore construct ion; Offshore
Netully kHauts de ,einej. both ,(f France, assgnors to scorage tank, submerged
Tank Co.. Paris. France

FiledJuly 31 970, Ser. No. 59,911 U.S.C. X.R. 114-0.5T
InL CL EO2d 29'C6

U.S. CL 61-46 4 Claims

A reservoir, for example, for liquids capable of being im-
merted under water and bpin$ formed of prestressed concrete.
The reservoir has a cylindrical body closed at ia ends and I
lying with its axs horizontal. The reservoir is provided with
two partitions which extend from the interior of the body out-
wards and each of which presents a support foot such that the

reservoir can be supported on an ensplacemsent under water at . .

only two points along its length, the partitions inside the body
are provided with access openings to permit liquid flow past
the partitions and the body may also include other partitions
which do not extend out of the cylindrical body and which are
also provided with openinp for liquid flow.

3,708,987
CONCRETE RESERVOIR FOR UNDERWATER USE

Jam Roulet. 6, Hameau LA Plsons 78 La Celile Sala-Cloud, Keywords: Offshore platform, fixed; f!-
and Armand Climdevlla, 10 re dosard Morder, Neullly, shore storage tank, submerged;
both of France Seabed foundation
Contiauadou.ln.part of Set. Nam. g84.584, Dec. 12, 1969,

abadnoedml, and See. No. 887.626, Dec. 23, 1969, absadoned.
This application July 23. 1971. Ser. No. 165,060

laL CL Egid 27138
U.S. Cl. 6--16 10 Claims

A reservoir of prestre.-seJ 'reinforced :oncrete preferably7
for storing hydrocarbons, adapted so that it can be submerged

in the sea so that it rests freely on the bottom thereof, said
reservoir comprising a series of cylindrical waills into which
radiating partitions fit so that they bear on a central pillar
formed by two circular slabs fitting into the walls and the par-
titions. The bottom of the reservoir has a reinforceme-t
designed to receive a supporting pad or cushion, and the top
of the reservoir carries at least one columnar support having a a
working platform at its upper end. This platform remains
above the surface of the sea after the reservoir has been sub-
merged. Each support is in the form of a hollow shaft and
serves to carry means connecting the tank with safety ele-
ments on the work platform. Further. each shaft is provided
with first means which allow the tank to be submerged in the
sea so that it can rest freely on the bottom thereof and second
means which alow the tank to "breath'" by enabling the safety
elements to be brought into communication with the free at-
mosphere.

Preferably each shaft has a number of cells therein which
can be successively flooded with sea water to lower the reser-
vour to the sea bottom in stages and desirably the reservoir is
made from prestressed reinforced coocrete.

260

W- ILI.



3,708,988
FENDER ASSEMBLY

Miss. Minrs. Yokohama, Japan, assigu or to Slebu Gowu Keywords: Pier fender
Kagaku Kabusbikl Kaisha Tokyo, Japan

FiledMayIt. 197t,Sew.No.39392 U.S. Cl. XR. 114-219; 256-1; 267-140
Clts priority, applcation Japan, Sept. 18 1969.

44/74459
list. CL EO2b 3i,22

U.S. CL 61-48 I Claim

A fender assembly to be mounted on the surface of a quay-
wall as found in harbors or dockyard. compries two pair of
Tubber elements each having a plate like trapezoid shape and a 3

npd impact receiving plate. The pairs of rubber elements are
adapted to be secured on to the surface of the quay-sval so Fthat they form togtether a frustum of a quadrdateral, ;ianud~i

widening towards the quay-wall surface. The impact recetving '
plate is rigidly secured on to the top of the pairs of rubber re-
Ments

3.709.182
ANCHOR MEANS AND METHOD Of 4STALLJING THE

SAME

Edward E. HorsoL Pmrin.ges BeD. CSl. isher to Deep Keywords: Embedmenc anchor; Grouting;
OTechnoloig.ya-LA Bgccow. Offshore construction; Offshore

Fild Feb. 24, 19"70. S. No. 13-.36 platform anchor
at. CL. 3&3b2)124.2J10

US. CL 114-2% R S (sim

A drilled-in anchor means and method of installing such an
anchor means in aubsea formation, the anchor means includ-
ing prestressed cable and casing means aflbedded in cement
which fills an anchor hole in the subsea formation. A subsur-
face buoy at a selected distance above the surface of the sub-
sea formation provides a connection to a mooring line which
may extend from a platform means or other floatable stuuc-
rare. In the method of installing such an anchor means after a
dnl hole bas been made by using a drill casing, the csing is
rained a selected distance and then is subjected to stress by a
tension cable cooperable therewith, and then the casing and
cable means is lowered into the hole. The casing means and
hole are then filled with a cement slurry whereby the drill cas-
ing and cable ae protected agaunst c rosive ation of the
water.

- S -
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3.709.184
METHOD AND APPARATUS FOR CLEANLNG VESSELS

.4.FLOAT
Henry J. Lav.5950L.ASIkA v4enue. Oakland Calif. Keywords: Fouling removal; Small-craft
Coinuaton-in-part of Ser. No. 748.532. July 29. l968. Pat. service structure

No. 3,.541.98. Thb applicadon Sept. 28, 1970, Ser. No.
75.961

La. CL 86W 3100
.S. Cl. 114-222 8 Claims

Method and apparatus for cleaning the underwater hull sur-
face of a floating vesael. Hull cleaning means is arranged in a
path along the hull and yveldable carrier means is disposed in .

supporting relationship with the cleaning means. Means are
proided to create relative movement between the vessel and
cleaning means. In one embodiment a pincer unit is provided -g-.... -

to deflect the tenaioned return reach of an endless conveyor Is

and utlhe the resuling reaction force for urging the working
reach into conformity with the hull surface. In another em- 17-.'-
bodiment vertically spaced actuator arms yieldably urge ro- _

tary or belt-type cleaning means into conformity with the hull. :0
In another embodiment flexible, buoyant belts of cleaning ele- l"
mens are u A. -:dLed in contact wist,

. 
.e % uil In another ern-

cleinmg bristl 4e aranged in senes aiting a path adjacent

the hull surface. In another embodiment flexible, inflatzble
contaners are provided with cleaning means on their mwamily

confronting working sides and support means holding the con-
tainers so that the working sides yieldably conform to the hull
surface ofa vessel moved between the containers.

3.710,006

MARINE STREAMER CABLE
Bily W. Davis. Flagstaff. Ariz., assignor to Seblumberger Keyordar Seismic streamer cable

Techaology Corporation, New York, N.Y.
Filed July 1. 1971. Ser. No. 158,939 U.S. Cl. X.R. 174-113C

Il- CL H101b 7112
US. CL 174-101.5 2 Claias

A marine streamer cable of layered solid construction and
having substantially the same composition density as sea
water, comprising a flotation layer surrounding a cable core
having as a central stress member a polypropylene rope made
with paralleled fibers held together by an extruded plastic t -Raf 2?

acket. the use of which minimzes the weight of the cable and
serves to greatly attenuate the propagation along the cable of

,echanical noise.
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3.710.310
SYSTEM FOR DETERMLNING DEPTH OF WATER

Geo'p J. Most. Jr., Betiheda. Md. and Geege M. W"lk Keywords: Sonar, depth sounder

Middl ow. RIL. smignors to The United Stats of Amer'ca
r e by tarSomrytofethe Nvy U.S. Cl. X.R. 343-100CL

Flied Dec. 23, 1970, Set. No. 100,932
IL C. GO la 9/68

U.S. C. 340-3 R 3 Calm

This disclosure is duected to a system for surveying ocean
or inland water to obtain depth or slant range information
without recording false signals. The system makes use of a sin-
gle generator that generates a signal which starts a counter
and is transmitted into the water. A portion of the generated iaL5-'
signal is directed into the delay circuit which delays the signal
that controls a gate through which the return signal is
processed. The return signal is passed through an automatic
gain control and the gate which is controlled by the delayed
signal. The delay is sufficient to prevent processing of any
false signals. The return signal that passes through the gate is- .

detected and stops the counter which was started upon initia-
tion of the generated signal. The counter output is directed to
a digital recorder which indicates a measure of distance in ac-

,'rdance with the amount of time "te counter was opera-
tional.

JANUARY 16, 1973

3,710,S'7
APPARATUS FOR CONFINING A FLOATABLE LIQUID

Neil Matheson, 14 Spindrift Passage. Corte Modera, Calif. Keywords: Pollutant collection; Pollutant,
Filed Nov. 16, 1970, Ser. No. 89,818 surface barrier

fat. Cf. E02b 15/04
U.S. CI. 61-IF 6Claims U.S. Cl. X.R. 61-5

In apparatus for collecting and/or retaining a floatable
liquid such as oil on the surface of a body of water, an im-
proved barner section comprising a pair of inflatable tubes,
one tube being connected intermediate a depending curtain
wall and the other tube, said one tube laving a smaller cross
section than said other tube but sufficient buoyancy for sup-
porting both the curtain and other tube at positions below and
above the surface of the water, respectively; whereby the one
tube serves as a keel. pivotal rotation of said one tube bringing U
said other tube into floating relation with the surface of the
body of water and changing the center of buoyancy to develop
corrective forces that maintain the barrier section in an ,
upnght stable position.

In apparatus for collecting and retaining a floatable liquid
such as oil on the surface of a body of water, a towing as-
sembly for a floatable barrier, said amembly comprising a pair
of outboard buoyancy tanks and a towing bridle that stabiliz A

the floatable bamer and inhibit yaw, pitch and roll.
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3.710.579

PORTABLE COFFER DAM AND METHOD OF MAKING
Donald H. Killmer. 16940 Lenore, Detroit. Mich., and Paul P. Keywords: Cofferdm

Zvonek, 25318 Harmon, St. Clair Shores, Mich.
FiledM,) 1.3,1

9 7 1
. Ser. No. 142.971 U.S. Cl. X.R. 61-34

1nt. CI. E02b 1/00
U.S. Cl. 61-46 7 Claims

A portable coffer dam consisting of a plurality of rings, each
ring consisting of a plurality of sections, each section compris-
ing a pair of side plates spaced by trusses, end plates, at aching

means, plastic foam filling between the plates, ballast and a 
"

compressed air flotation element in the plastic foam. with cx- - n .,,,

haust and recompressing means on the flotation element. " k.
together with sealing means between the sections and rings. .- - -

The method consists of fabricating the ring sections. foam- \h-'
ing them on land, floating them to the site and then assembling
the sections into rings on the site. lowering the rings into
%tacked position by adjusting the flotation elements to form.
,he coffer dam.

3.710.480
MARINE PLATFORM FOUNDATION STRUCTURE

George E. Meet, Metain, La, ignor to Texaco Ic.., New Keywords: Offshore platform anchor;
York, N.Y. Offshore platform, floating;

Fied Dec. 24, 1969, Ser. No, 887,853 Offshore platform, leg

Ist. CL 1632150, EO2b 17/00
U.S. CL 61--46.5 3 Claim

The invention reiaies to a marine platform foundation struc-

ture adapted to support an operating deck at an offshore site.

The structure extends upwardly from the floor of a body of
water to the surface, having the lower end operably connected
to anchor means disposed at the ocean floor. Said anchor
comprises one or more upstanding posts upon which the foun- r
dation structure is slidably registered. The connection
therebetween permits the foundation structure to oscillate --

through a limited degree about the anchor in response to dis. -

placing forces, while maintaining said lower end horizontally .' -

stationary. -
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3,71".52
L'NIQL'E SUBEA STORAGE VESSEL AND U'NIQUE

METHOD OF LOWER.ING SAME
Richard E. Hills. Coraopolis-. John H4. Adams, Pittsburgh; Keywords: Offshore construsction; Offshore

Lloyd E. Anderson. Jr., Pittsburgh; Woodrow E. Bliss. Jr,. storage tank, submerged
Pittsburgh. Fred W. Hamress, Jr., Sewickley; Hair F.
Hosts., Coraopolis, and John C. Murphy, Pittsburgh, all of U.S. Cl. X.R. 114-.5; 220-18
Pa., assigssors to Pisburgb4)es Moines Steel Company, Pitt-
sburgb. Pa.

Filed May 17.197 1. Ser. No. 143.798
JUL CL Will 89110; E02b 1 7100

U.S. Cl. 61--46-55 li
A subsea storage vessel and s method of lowering same

comprising. a roofed shell, at least one separate and indepen-
dent tank means carried by the roofed shell, means connected
with at least one of said tank means to control the amount of
liquid or other ballast therein to submerge the roofed shell.
said at least one tank means singly or in combination being in-
capable of statically floating the roofed shell with all gas
removed from beneath said roofed shell. auxiliary buoyancy
means carried by said roofed shell imparting buoyancy
thereto, said auxiliary buoyancy means alone being incapable _V
of taticalks 4loating the roiefed shell with all gas remwived from
beneath the roofed shell. saol it least one tank means irnd said ---- --

auxiliary buoyancy means together being of such size and
buoyancy as to statically float the roofed shell with all gas
removed from beneath the roofed shell.

3,710.943
VARIAILE DISPLACEME%*T FENCE FOR OIL SPILL

CONTAINMENT AND RECOVERY
William M. Davidas. 57 Briarcliff Road, and Howard W. Keywords: Pollutant collection; Pollutant,

Cole. Jr.. 12 Vale Drive. hooth of Mountain Lakes. NJ. surface barrier
Filled March. S, 1970. See. No. 16.692

Init. CLCO2b 9102 U.S. Cl. 1.R. 210-DIG.2l
U.S. Cf.210-242 4 Claimns

A flexible, inflatable, elongated barrier useful for the con.
tmment. separation and recovery of oil spilt on water is con-
stucted in the form of a tunnel inside of which there is a con-
tinuous passage for oil that enters the barrier beneath the
waters surface on the upstream side and leaves the barrier on
either end of the tunnel. The barrier is weighted at the bottom
by suitable ballast meat. and buoyed at the top by long, con-
tinuous air chambers. Le4ngthwise cables are attached along
the top and bottom of the barrier for towing and control pur-
poses. The bernetr can be submerged during emergency condi-
tions and is constructed for roll-up on a reel either as a con-
tinous single element of multiplicity of sections.
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3.711.824

METHOD OF PRODUjCING LNDER% ATER SEISMIC
WAiVES AND APPARATUS THEREFOR

John R. Farrnm. Mishawaka. Ind.. Andrew A. Sleno. Royal Keywords: Seismic hydraulic acoustic

Oak. Mich.; Matthew Slavin. Pasadena. Calif.. and Bernard transmitter

R. Teitelbaum. Birmingham. Mich.. assignors to United
Geoph.sical Corporation. Pasadena. Calif. U.S. Cl. X.R. 181-0.5; 181-0.574; 340-17

Filed Jan. 15. 1971.5er. No. 106.772
Int. Cl. H04b 1300, GO1* 1;02

U.S. CI. 340-7 R 24 Claims

A method of producing seismic wavcs under water :s pro-
vided. A seismic wave generator is immersed beneath the sur-
face of the water, A continuously varying predetermined corn-

mand signal is generated for a period of time to operate a mo-
tor. The motor. operated in accordance 'aith the command - .

signal, controls the flow of pressurized fluid from the seismic
wave generator into the surrounding water. A continuously -

varying pressure wave is thereby generated in the surrounding
water Changes in pressure in the surrounding waler are ci- -

-
"

tected and a feedback vgnal is generated in accordance .ith

the changes in pressure. The feedback signal is combined with
-he :r-rmmand signi ,r nroducc i control signal which
oer-jtes the motor to generate the dered pressure wave !n

the surrounding water.

JANUARY 23, 1973

3,711,968

DREDGE CUrTER HEAD WITH COUNTERBALANCING
Willem Jan van Heijst, DelIt Netherlands. assignor to N. V. Keywords: Dredge, cutterheaed

Indwstrleelt Handeiscombinatle. Holland
FiledNow. 27, 1970, Ser. No. 93,011 U.S. Cl. X.R. 60-53R; 64-26; 64-27C; 74-57A

Claims priority. applicaton Netberlands. Nov. 23. 1969.
6917936

lL CIL EO3fJ190
U.S. a. 37-67 6 Claims

A cutter dredger with a rotary clutter adjacent the mouth of 1 2 C

a suction pipe. in which a second vibratory system balances

the first vibratory system comprised by the rotating cutter and ZI
its shah when they encounter resistance during dredging. The
drive is applied to the two vibratory systems at their point of
interconnection, to reduce the strain on the drive train. The
drive may be mechanical. intermediate the length of a torsion
shaft, or hydraulic. If hydraulic. a common pump. drives mo-
tors individual to the two vibratory systems and accumulators
are disposed between each pair of the pump and motors. In a
compact hydraulic embodiment, the drive and the two dnven
systems are concentrically interconnected.
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3.712.D68
OFt'SIORE INSTALLATION FOR PRODUCIN4G.

STORING AND LOADING OIL FROM LNDERIA ATER OIL
WELL

Jean Alphose Eugene Liutud. 49 Avenue de Segur, lsaris. Keywrords: Breakwater, floating; Offshore
France mooring structure; Offshore platform

FiledJas. 22.,1970. Ser. No. 5.087 anchor; Offshore platform, floating;
Claims priority. application France. Jan. 30. 19, Offshore storage tank, submerged

6901861; April 18, 19ti9.6912101
Ins- Cf. EQ~b 1100. E02d2 7104 U.S. Cl. X.R. 9-8

t -9. Cf. 6 1-46.5 11 Claims

An offshtore intallatton for the production, storage And
nading or oil from an underwater source. Installation includes

An immersed storage tank. a vertical column connected at its
bottom to the :ank by a u.,iversal joint andl having its top
.above the water surface, platfornm is connected to upper end-
a(colunsn Column is maintained in verttcal orientation bv cir.

cularly arranged distributed i-uovancv means connected
thereto

3,--.069

BEACH PROTECTION SYSTEM
S'ials P. Rasmussen. 7th Street at Delawiare River, Cam~den, Keywords: Seawall
N J.

Filed March 22, 1971. Ser. Ne. 126.541 U.S. Cl. 1.R. 61-3; 61-37
IEL CL EA2b 3/06

US. Cf.61-49 4 Claims

A beach protection system wherein a bulkhead upstands
from a beach extending generally along the high water line.
and a ramp, slope or declining wail extends from the bulkhead
obliquely downward to ground level on the seaward side of the -----
bulkhead, ground level on the inland side of the bulkhead
being raised to approximately the height of the bulkhead.
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3,712.261
FAIRING

Jack I. McLelassd. Pajes Verdes Peninsula. and Theodore F. Keyvords: Towing cable
Mangels. Newport beach. both of Cali., afagmor to Oceea
Science and Engineering Inc, % Ahingtoa. D.C.

Filed April 1. 1971.Set. No. 130,374
it- CL 33b 21#0

U.S. CL 114-235 F I 2 caima

A continuously applied fairing consisting of a preformed
resilient tubular member of indeterminate length which can be
opened and wound as a flat strip When unwnund. it is fed into
engagement with a line and is allowed to assume its normal tu- \
liular shape encompassing said line.

3,712,408
METHOD OF AND APPARATUS FOR CREATING A

SHOCK WAVE BENEATH THE SURFACE OF A BODY Of
WATER

Raymond %1unhz. 79 Versaillas, France. assignor to Campagne Keywords: Seismic implosive acoustic

(,enerake Do Geophysique. Paris, Framn transmitter

Filed July 31. 1970. Sir. No. S9.983
Claims priority. appicatioa Frame. Aug. i. 1969.6926481 U.S. Cl. X.. L.8-0.5C

let. Cl. G0 1M14
U.S. CI.I 1-.5 H i Claims

A shock wave is produced in a body of water for seiunologi-
cal study o( the underlying ground by abruptly liberating at a
desired depth in the interior of the body of water a quantity of - . - .

%team under presure so as to form a body of steam in the in.

tartar of the water. This body of steam, after its release. con- A- X1t

denses violently aa a result of its cooling and this violent con-
densation creates an implosion Living rise to a shock wave -

suitable for use in seismic prospecting .. . ... -
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3,713.094
METHOD OF POLARITY DETERMINATION OF MARINE

HYDROI'HONE STREAMERS
William H. Mayne. and Roy G. Quay, both of Sao Antonio. Keywords: Seismic streamer cable

Tex-. assignors to Petty Geophysical Engineering Company.
San A lntoam Tex. U.S. Cl. X.R. 181-.5liP; 324-133; 340-3T;

Filed June 8. 1970, Ser. No. 44,379 340-4sA; 340-16P
lot. Cl. Gills 1138

U.S. CL 340- 7 R 7 Claims
Method of ate determination of the Polarity of marine

seismic hydrophone streamers rsherebv detectors in said
streamers are Accurately and quickly excited. Signals from
sand detectors are recorded before deployment of said
streanmer into thke water. This invention provides fcr the use of ____________

a low frequenc) sound source in the air near a hydrophone
streamer while onboard A seagoing vessel. The low frequency A-----. -

of the Pretssure source is adequately selected to allow similar
responses from the receiving detctors swr-l' :.he hydrophone
streamer. In urder :n achieve this simflarv%. o f response, the
wavelength emitted from the source must be more than t. Ice-
the difference of subtracting the maximum source-to-detector
distance and the minimum source-to-detector distance of the
streamer. as confined compacil onboard

3,713.085
ACOUSTIC WAVE RECEIVER FOR UNDERWATER

SEISMIC PROSPECTING
Jean Laurent. Saint Germnain en Laye. and Claude Duconge, Le eywords: Seismic streamer cable

Vesinet, both of France. assignosrs to Institas Francois du
Patrolt. des Carbureents et Lubrifianets. Reel Matnsaisixt,
Framea

Fled Dee. 29.1970, Set'. No. 102,416
Claims priority, application France, Dec. 30, 1969, 6945582

U.S. C 340-7 lat. CL G01v 1120 5Cam

Acoustic wave receiver for underwater seismic prospecting
comprising a plurality of tubular sections filled with liquid and
containing coupled pressure sensors, at least one impedance

adapter, electric wires interconnecting sa id sensors, a mul-
ticonductot cable and towing cables, end cuuplers at the ex-
tremities of section comprising means fOr anchoring the row. i. za'xs. atn.
ing cabe an ten orleti connection to th mucon.
ductor cable, said sections being coupled by means of
coupling sileeves surrounding the end couplers in a tight
manner.
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JANUARY 30, 1973

3,713.298
N AVIGABLE DAMI

Morris Mendelson. 16156 Axley, Southfield. Mich. Keywords: Channel barrier; Tidal estuary
Filed Jane?,. 1971, Ser. No. 150.426 weater quality; Tidal inlet

lot. CI. E02b 7,02
U.S. Cl. 61-30 2 Claims

A portable navigabie dam for impeding or directing the flow
of water without interfering with the use of the upper surface
of the water such as for instance passage of sailing vessels. The
navigable dam takes the form of a number of elongated tubu-
lar structures and in the preferred embodiment of this inven-.
tion these are dispozed on or near the bottom of a body of
water generally paralleling the boundary between salt water.
and fresh water bodies. Each of the tubular structures has
elongated openings formed in its upper surface for releasing
air from withtin the tubular structure at a high rate, while4
preventing estry of Watter there through The release of air into
the water results in a pumping 3c!,sn that moves a ven arge
volume of water upwrdly in a relat~e ~sr time, forming a. ~ i. .,
curtains of water which impedes the mos ement of the salt
waitst into the fresh water. A method incorporating the
navigabsle dam tOT directing tidal waters in a desired direction
is also disclosed.

3,7t3,410
FLOATING BARRAGE

Roger Ducrocq. and Charles M1oreau, both of Clerniont-Fer- Keywords: Pollutant. surface barrier
rad, France, aaaignoat to Pouausiques Caouthchouc
Manufacture ES Plaitiques Kleber-Colonibes. Colonibes, U.S. Cl. X.a. 61-IF
France

Filed M.arch 22. 1971.Ser. No. 126,511
Claims priurity. applic-ition France. MIarch 20. 1970.

1010261
let. Cl. B63b 35100

U.S. CL 114-5 T 8 Claims

Floating barrage for containing oil spills and the like coin-
prisers components comsiting of inflatable baas frosm each of
which a plurality of overlapping interlinked panel members
are suspended.

Y'
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3.713.415
SHIP MOORING ARRANGEMENT AND A SUBMERGED

OIL STORAGE TANK Keyworda- Offshore mooring structure; Offshore
Yukio Arita, and Katsuya Sinomiya. both of Hiroshima. platform. fixed; Offshore storage

Japan, assignors to klitsubishi Jukogyo Kabushiki Kaisha. tank, submerged; Offshore structure
Tokyo. Japan

Filed Feb. 25, 1971. Ser. No. 118.921 endr

Claims prorilty, sppikad tin apln, Marcb S, 19160-
45 18304 .. . X.R. 61-48; 114-219

ItL Cl. 863b Z 1I04, 21100
U.S. Cl. 114 - 230 2 Claims

A ship mooring arrangement comprising a movable fender
system capable of varying the spring constant optionally by
selecting the dimensions and shapes of a fender mechanism \
and a ballast tank type of weight; said weight is so constructed
to be filled with .atc: and to be sunk. a %torage tank fixed at q
the sea bottom b means of the anchoring pies, a main frame
secured to the foot of said oil storage tank by fixing rigidly the
posts of said frame to said anchoring piles.

FE.PJ ARY 6, 1973

PLATFORM BUOYANT UNDERSTRUCTURE
Geore E. Mort, Metairle, La., usignor to Texaco Inc., New Keyvords: Offshore platform anchor; Offshore

York, 4.Y. platform, floating; Offshore
Fied April 30, 1970, Ser. No, 33.407 platform leg

[at. Cl. B63b 2 1150: E02b 17100
U.S. C). 61-46.5 1 Claim

The tsentsio reeatts to a floatable understructure for a
marine platform or deck located in an offshore body of water.
The understructUre includes an elongated rigid column unit
incorporattng buoyancy means so disposed to permit the at-
titude of the structure to be controlled, In the operating post-
tion, one end of the understructure is operably connected to
an anchor resting on the ocean floor. The structure other end -

is buoyed up such that the unit astumet a generaily uptight
disposition in the body of water -with a portion protruding
beyond the water's surface to support the working deck or
platform.
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3,." 14,,78Q

AL TOM .TICALLY SELF-REGULATING N lRIkRLE-
STROKE, %RI ABLE-RATE AND QUIET-OPF RATING

PILE DRIVER METHOD ANiD SYSTEM
Stephen V. Chelminekl. %est Redding, Conn.. assignor to Bolt Keywords: Pile driver, impact; Pile

Associate. Inc. Norwalk, Conn. extrac-or
FUed Dec. 29, 1970. Ser. No. 102,32 5

Int.Cl. E02d7102 U.S. Cl. X.R. 173-1; 173-91; 123-115
U.S. CL.61-5$3 l

7 
Clains

Automatically self-regulating vatable-stroke, vanable-rate A
and quiet-operating pile driver method and system are dis.
closed in which a massive piston weight is bounced upon a
cushion of pressure fluid, the pile driver advantageously being
adapted for operation in four different modes: (I ) only dou-
ble-acting, (2) single-acting automatical) converting to dou-
ble-acting at maximum stroke travel, (3) only single-acting,
(4) pre-stressing plus impacting plus thrustng mode. and (5)
pile extracton mu. e The prolonged down- -" push resulting
from the pressuried f.uid-cushioned bounc:ng iction is more
effective than the conventional sharp hammer-type blow
resulting from impact of one solid mass against another When
the pile being driven encounters softer strata in the earth, in
the single-acting mode. the stroke of the piston weight auto- -
mancally shortens while the number of bounces per minute - -
automatically increase thus increasing the rate of the quiei
powerful bounce thmustst (c driving the pile faster, and when
harder strata are encountered, the piston weight automatically

bounces higher providing a longer stroke with fewer bounces
per minute. tius increasing the force of each quiet powerful
thrust for overcoming the increased impedance being encoun-tered. In the double-acting mode, when harder strata are en-
countered. the velocity and stroke length of the piston weight
increase automatically to delver more powerful thrusts. A
relatively large number of driving thrusts per minute can be liE
provided in the double-acting mode by changing the head plug
man to shorten the maximum stroke length to increase the
frequency of thrusu per minute. By virtue of the pressure fluid -

bouncing action imparted to the massive piston weight, the
noise of metal-to-metal contact blows can be avoided, and in
addition a muffler housing surrounding the ports through
which the expanded pressure fluid is released muffles the
sound of the flow of the fluid, such as air or steam; this muffler
als serving to separate lubricating oil from the released fluid.
A cylinder bottom assembly below the bounce chamber is
coupled to the pile being driven to transmit the quiet powerful
bounce thrusts to the pile, moving in accordance with the pile
motion. and a driving fluid storage chamber and valve
mechanism associated wfth this assembly control the flow of
the pressure fluid in an automatically self-regulating manner
to seek the mont effective driving action from moment-to-mo-
ment as the pile encounters different strata. If desired, the
'ouncing action of the cushion of pressure fluid can be altered
to permit the piston weight in strike bottom sligntlv to provide
the driving mode (4) above A self-contained lubrication
system may be actuated b the pressure impulses in the
bounce chamber.
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3.7 1 4,it2

WAE'R SAMPINi, DEVICE
Robin S. Keir, San Diet,. Caii!.. 3 ignor to The United States Keyords: Sampler, water

of Amerka s repened ,)y the Secrrta rif :ict Nay
Filed March 26, 197 . 5er. No. 128.395

InLcL tI a j;,i
U.S. CI. 73--425.4 R 2 Claims

A water sampling device capable of carrying a conventional
laboratory-type flask container having a neck opening .nd a
bottom opening with means for closing each of said openings

,capture a water sample therein aEJ a resc!ec,;,tdwater depth )

whereby the contamination problems o tansie-rmng the water
sanple to another container for laboratory analysis are
avoided. -

3,f14,996
UNDERSEA CORING MACHINE WITH MEANS

FOR SEPARATING SAMPLES
Ernest Blaney Dane. Jr., 57 Tyler Road, Keywords: Instrument deploymett; Sampler,

Belmont. Mass. 02178 seabed-driven core
Filed Aug. 10, 1971. Ser. No. 170.455

Int. CIl. E21b 7/12; E21c 19100 U.S. Cl. X.R. 175-55; 175-240; 175-245US.. Cl. 175-- l0 Claims

The machine, intended for operation at ocean depths up Z
to several miles, comprises a generally triangular platform
with a motor-operated auger at each corner by which it
may be attached to the ground, and a centrally situated
corng tube with which are associated means for raising
and lowering the tube, and means for inserting plastic
spacers between successive samples. The whole is connect- ";.
ed by a cable to a ship. The tube is driven and withdrawn
by operation of an eccentric vibrator coacting with a bias-
ing lead screw and flexible strut. A supply of saucer-like -

disks is contained in a magazine situated vertically and
parallel to the sampling tube, and transfer means are pro-
vided to slide the bottom disk out of the magazine, and to
press it up into the bottom of the sampling tube past the
check valve in its foot.
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3.715.034
DEVICE FOR REMOVING OIL SLICKS

Alexander Ivaoll. 20 Brookside Drive. Greenwich. Conn. Keywords: Pollutant removal watereraft;
Filed May 6. 1970. Ser. No. 35,154 Pollutant, suction removal

int. Cl. C02b 9/02
U.S. CL 210-242 !2 Claims U.S. Cl. X.R. 210-DIG.21

Oil floating on a body of water is collected by moving a shai-
tou-draft .ater craft, such as a barge. having a sien'ardl%
santed bow section and below the water line an ingress open-
ing in or near the bow section through an oil slick. The slant of
the bow section forces oil in its path downwardly thereby
causing the oil. possibl nterningled with water, to flow as a - === -

flat layer along the bottom of the barge. As the oil teaches the -- -
ingress opening it is propelled into a hold of the barge due to

the pressure differential between the outside aid the inside of
the barge. Oil thus accumulating in a hold of the barge may be /4 . /i "=
removed therefrom from time to time and clear water as may '

also enter the hold is returned to the body ot water.

FEBRUARY 13, 1973

3,715,913
AQUATIC SEDIMENT AND POLLUTION MONITOR

Roger Y. Andersn. 5014 Guadalupe Tr., N.W., Albuquerque. Keywords: Pollutant measurement; Sampler,
N. Mae. suspended sediment; Sedimentation

Filed March 25, 1971, Ser. Ne. 127,891 teaurement
Iat CL GOIn 1120

US. C1.73-61R 5Claimsn U.S. Cl. X.R. 73-170A; 73-425.4R

An aquatac sediment and pollution monitor adapted to be
positioned it a body of ,ater comprisano an elongated, verti.
cally alignable. collecting tube having an open upper end and
a cloed lower end for collecting. over a long period of time.
"W natural materals and polluting substances that accumulate

4. . waist -atar. A generally funnel-shaped magnifying
s .liaoned weth the small diameter end thereof extend-

-g -o 'e .heorn end of the collecting tube to magnify the -'

.. t. Itni~int And Pollution coillected. A baffle is posi-
An m -N -n i , -one adjacent the large diameter end

-.-w .i t .e.miztg urbulence ;n the collecting tube and
.. ... -A 'i r e thereintO of large organisms. Means

-. .. . u iatomaticAlly marking. at regular inter.

f .-.. s int-mi and polluan accumulated in

i l4le
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3,716,142
LIQUID SURFACE SWEEPING APPARATUS

Ralph A. Bianchi, Lesington, Mass., assignor to 3BF Keywords: Pollutant collection; Pollutant,
Scientific Corporation, Burlington. Ma surface barrier

Filed June 14, 1971. Set. No. 152,662
ImL CL C02b 9102 U.S. Cl. X.R. 210-DIG,21U-S CL 210.---2 1I Claim

Buoyant sweeping members for use with a craft designed
to skim floating materials, such as oil or oil-soaked sor-
bents from the surface of a body of water are described.

-The.qe members are of two general types. The first is
roughy triangular in shape when floating in the water
and viewed from above. It has one planar edge surface
and the underbody is curved both laterally away from
this planar edge and also longitudinally. To form a sweep,
two of these members are located with their planar sur-
faces opposing each other and convergng in the direction "4
of wate: low. The points of the trangular shape 7cint '- ,
upstream awd the members are articulated about a gen-
erally horizontal axis. A second member, used in con-
junction with the first is generally rectangular in shape
with a single planar edge surface. This member is laterally
curved from the lower edge of the planar surface up- -4\
wardly to the outer edge of the member. It is joined with 'I
members of the type described to form elongated booms
for concentrating floating materials to then be skimmed
from the water surface.

3,716,524
SIDE LOOKING SONAR APPARATUS

John A. Dar, Crofltn Park, and Henry M. Gruen. Annapolis, Keywords: Sonar, side looking
both of M. assignmor to Westinghoue Electric Cor-por.
tln.Pittsburgh.Pa. U.S. Cl. X.R. 340-8R

Filed Oct. 17, 1969, Set. No. 867,170
Int. CL GO1s 9/66

U.S. CL 340-3 R 7 Claims
An arcuate side looking sonar transducer transmits acoustic

energy to the sea bonom. Reflected acoustic energy is
received by a pair of relatively short receiver transducers pos-
uoned over the ends of the transmitter transducer.

111
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3.716,825
CONTOULR MEASURING APPARATUS ESPECLALLI FOR
USE IN A SEA WTMTOM ELE, ATION MEASUREMENT

George M. %,aish. %iddletown. and %lark A. Chramie, New. Keyworda: Sonar, side looking
port. both of R.L. szsigoors to Raylheon Company. Lexing-
ton. Mai. U.S. Cl. X.R. 343-5CM

Continuation of Set. No. 785.102, Dec. 19. 196. abandoned.
This appUcation July 30. 1970. Set. No. 64.1314

Int. CL GO Isl,'66
U.S. Cl. 340-3 R 8 Claums

A contour measunng apparatus for determining the ceeva-
tion of sea bottom features with respect to a reference plane
The apparatus comprises means for projecting a bunt of
acoustic energy upon a subsurface contour As the burst lead. -

tng edge and the following elements roll o,er the sea bottom.
respective poruons of the burst will be reflected back at an
angle Oi( f) which vanes as a function of time- When a sudden
elevation is encountered, the reflected pori ons of the echo ,"',-, -
pulse are reflected at an angle ,0il) 4 A. Consequentl). the ' m

signals detected at spaced transducer phase centers will show -, -,

a change in their rhase rel.tionshir withina ten !e inter.

elesation h .pprir .s ci .ant-'s in ;he angle it .rr.. 'ki) as
represnted bv the incremental angle -1, Thus, the recetver -, -----

signal representation of OP(t) for a flat horizontal reference - '., st.1
plane must be subtracted from Witt) - .i in order to deter-
mine . .22

FEBRUARY 20, 19 73

3,71G,993
MODULAR OFVSNORE STRUCIURES SYSTEM

MarieeN. Sommer, 1301 DiesHousTon, . eywords: Offshore platform, fixed; Offshore

Codauatioe-lu-part of Set.Ne. o49,S89, Jon 29, 1967, PaL platform, Jack up; Offshore plat-
No. 3,05,00S. This applcation Jax.1, 1971, Sew. N. form, leg; Seabed foundation

107,2*
InLCLEO2b17O4; EO2c/O0 U.S. Cl. X.R. 61-65; 114-.5

U.S CL 6 1-46.5 l4 Clam

A modular-like system of offshore structures for imparting
flexibility to the offshore exploration and production and
transportation industries so that exploration, production and
development work can take place over a large range of marine
depths and operational circumstances with one or more
marine vessels, a family of spacing-jack-and-coupling means
for stabilizing the vessels and for coupling them thereto, and a
family of supporting stationing structures or modules which
are used for lending support to the stabilized vessel or to
operational structures established by the vessel.
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3,716.994
ASSEMBLY SYSTEM FOR A DETACHABLY CONNECTED

OFFSHORE MARINE STRUCTURE
Iws C. PoSonowski. Houston, Te., assignor to Texaco, loc., Keywords: Offshore construction; Offshore
New YokldS.N.Y. platform, Jack up; Seabed foundationFiled June 23, 197"1, Ser. No. 157.152

Int. CL E02b 17OO
U.. CL 61-46-5 6 Clsims

The invention relates to an offshore marine structure
characteristic of the kind adapted to be positioned in a body of
water. The structure includes a lower pedestal that is a p

anchored, piled or otherwise firmly fixed to the floor of the.body of water. A deck section normally elevated above the .-,,'_

water's surface, is supported by a plurality of downwardly ex-
tending columns or legs that connect it to %aid lower pedestal.
The respective members are brought into unitary engagement
by supporting at least one of said legs from the buoyant deck
while the latter is floating. The said one leg thereby engages its -0
lower end in a docking receptacle earned on the anchored
pedestal. Thereafter. by rotating the deck at the water's sur-
face in such a manner as to pivot about the single connected
leg. the remaining support legs are brought into correct align- V

ment as to be lowered and similarly engage other docking
receptacles at the pedestal. 7

3,716,999
MEANS FOR NEUTRALIZING SUBMARINE

EROSION
Flemming Leree-Svendsem, Skovbolmvej 11, Charlotten- KeyVords: Artificial seaweed; Fabric mat;

land. Denmark. and Erik Nielsen, Slrandvejen 15, Low-cost shore protection
Frederikshava. Denmark

Filed July 19, 1971, Set. No. 163,809
Int. CL E02b 3/12

US. CL 61-3g 7 Claims

A means for neutralizing submarine erosion by pro-
viding materials which are obtainable at a low cost easily
positioned on the sea-bed, and resistant to the action of
the water. This is achieved when endless strips or narrow
lengths of thin, non-woven fabrics, having a maximumn \
density somewhat higher than the specific gravity of the
water, are positioned near the sea-bed, in bundles parallel
to each other, and in the main parallel to the sea-bed,
the strips in each bundle being joined together at inter-
vals, and the individual lengths of the strips in a bundle
between one joining point and the following being varied
at least in the case of some of the strips.
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3,716,9"9
MECHANICAL BUFFER OF RESILIENT MATERIAL

SUCH AS RUBBER, IN PARTICULAR FENDER FOR SHIPS
CornelisG. Middelbeek. 12 Golad.Notdrep. Netheriands Keywords: Pier fender

Filed April 14,1970, Set. No. 28,372
Claims priority, application Netheriands. April 21. 1%69, U.S. Cl. X.R. 267-140

6906141
ILet Cl. E02b 3122

U.S. C.61-48 14 Claims

A resilient buffer such as a fender for ships having a frusto-
conical cup-shaped body of resilient nmaterial. Rigid reinforce-
mient bars are preferably moulded within tse conical wall so as7
to prevent buckling of the walls. Ci-rcumferential rings prevent
radial movement of adjacent bars at only one end so the other
ends are free to spread apart when the resilient material is
deformed by an axial preasure.

3,717.001
OFFSHORE STORAGE STUCTRE

William A. Tam, Warrenville. III, assgnor to Chicago Keywords: Offshore platform, Jack up, Off-
Bridge & Iron Company, Oak Brook. HlL ahore storage tank, emergent

FilW Deec 27. 1971, Set. No. 212.224
In?. CL E02b 21100; 363b 35144; 865g 87/00

U.S. CL 61--46.5 8 Claims

Stable offshore storage structures including: a first
ringwall-reinforced tank disposable adjacent the sea
dloor; a verncally extending shaft centially disposed with-
in the first tank ad extending upwardly therefrom; a
tecond, annularly-shaped tank disposable above the first
tank, through Use central orifice of which the shaft may
pass; at least three support legs which may pass through
leg re~aniiig wills associateid with both the ritsgwall and
Use second tank; and. means for securing and vertically
moving the legs relative to the ringwaUl and second tank.
There may also he provided means associated with the
second tank for secuiring and vertically moving it rela.
tive to the shaft. X
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3,717,003
TRENCHING APPARATUS

Howard J. gntus. Jr, and Jack 0. HI, Houston. Tex. as- Keywords: Seabed pipeline placement;
signors to Oceanoiss Inc., Houston. Tex. Seabed trencher

Filed Oct. 26, 1970. Ser..No. 83,806
US.t CL Claim2:F11110s .. l X.R. 37-63

USC61-fl.4 24 Cam

A pair of rotatable cutter heads are supported from the car-
riage for disposal at least partially beneath the pipeline aa the
carnage moves forwardly along the pipeline, and cuttings dug
by the cutter heads are removed from the trench through suc-
tion conduits.

FEBRUARY 27, 1973

3,718,001
WAVE RIDING WATER BARRIER

joint D. Harper, P.O. 303s 83. Iterte 1, ElgE 'UL Keywords: Pollutant, s urface barrier
Fled Fels. 17, 197 1. Set. Ne. 116,166

laL CL E02b 15104
U.& CL 6-1F 2 Claims

A floating barrier formed of flexible material having flexible
buoyancy pockets on either side of the barrier fitted with float
elements slightly smaller than the pockets so that the elements
can move relatively in a vertical direction in response to wave
action without moving or bending the barrier itself. The float 4
elemeants ane protected in sealed plastic bap.

279

_ ___441.



3,718206
AMPHIBIOUS SEISMIC EXPLORATION VEHICLE AND

.METHOD Keyword3s: Seismic explosive acoustic
John J. Babb, and Marals G. Bavy, both of Jackson. 4'9. as transmitter; Seismic survey

signor to Delia Exploradoe Coesgisy, Lac JaksoMis method; Seismic vibratory
Filled Jan. 18. 197 1, Stir. No. 107,247 acoustic transmitter

1.1. CL GOla 1114
U-ILCL 11 -- VM 7 Clims J.S. C1. X.R. 181-.SEC; 181-Sl

A seismic signal providing vehicle is provided in the form of
pneumatic tires rollingly supporting a hollow metal casing
with a body of liquid oct the inteciot of the csingcontmunicat-
ing with the interior of the tires and an expandible acoustic
signal transducer being positioned in the body of liquid in the
caaing for activation for transmitting a pressure pulse to the
surface of the tires from which the signal is radiated into the-
environmental surroundings of the tires either on dry land or
under water. --

3,715,207
METHOD AND APPARATUS FOR PROVIDING
UNDERWATER SEISMIC ENERGY SIGNALS

John J. Babb, Jacksn, Miss, amsigor to Delt Exploration Keywords: Seismic hydraulic acouastic
Crinp..y, inc.Jackson, Minn. transmitter

Filed Dec. 10, 1969, Set. No. 983,309
Int. CL GOlav 1138 U.S. Cl. X.R. L16-137; 181.5JH; 340-7;

U.S. CL 81-5 12 Claims 340.42

A sersamic energy source provided in the form of a hollow
cylindrical member supporting a drum plate on its rear end
and connected to a tow line on ita forward end for movement
through a body, of water with rapid-actuating valve means on
the war of ths cylinadfical niembef which, when closed, en.
traps a large invan of water the inertia of which resists con-
tinued movement of the cylindricail member; a piston and -- - -

cylinder assembly is connected to the tow line by a piston rod
so that the momentum of the towing vessel moves the piston - - - i,---
with respect to the cylinder to pressurize apressure accumula-
tor to a desired pressure at which point a release coupling
between the rod and the tow line is activated to permit the rod
to be forcefully urged at a high speed rearwadly to strike the
drums plate to provide a seismic signal.
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3,713.570
CATHODIC PRIOTECTION ANODE WITH SECTIONS

REPLACEABLE UNDERWATER
idors Geld Fbsh~n&.*N.Y.. assignor to the United Stte Keywords: Cathodic protection; Corrosion
of America as represented by the Secretary of the Navy

PlOe June 1. 1970. Ser. No. 42,169 peeto

nlag CL C23C 13/00
U.S. CL 204-196 1 Claim U.S. Cl. X.R. 204-290F

An impressed current anode assembly for cathodic pro-
tection that includes several anode sections clamped to a =--

bus conductor in the assembly. Each anode section is
separable from the anode assembly and replaceable by~ a ' "7 o..
scuba diver equipped with simple hand tools. ,-u. 7 -

MARCH 6, 1973

3,719.048
OFFSHORE STRUCTURE WITH STATIC AND DYNAMIC

STABILIZATION SHELL
Christian Arme Ciceago, and Erik I- Brogen. Glen Ellyn, Keywords: Offshore storage tank, submerged

both ef M. tngee o Chicago Bridl & Iron Company,
Oak Brook, DIL U.S. Cl. X.R. 61-46.5; 61-69; 114-.5T

Filed Nov.198. 19171, Ser. No. 1M9SS5
IUL CL 3g/00; E02b 17/00

U.S. CL 61 -4.S 16 claims

An offshore structure tloatable to a site for positioning by
submergence on the floor of a body of water and subsequently
rasing it having a domed roof &he)] enclosing a volume
therebelow. said roof shell being open at the bottom and hay- 2

log a peripheral ballasting ring which provides a substantial
righsting moment against significant ulting of the structure
while the ballasting ring is at least partly above water level, a
stabillestioti shell mounted adjacent to the upper part of the
roof shell in fied position 1glative thereto by connecting A:%2

mneans Joined to the roof shell, said stabilization shell being
open at the bottom and enclosing a volume between the shelas. X7 <W V
a plurality of spcdapart bulkheads extending vertically X2

between the two shells theseby dividing the space between the
shells into couspartsnents. anid meamo to remove air from
beneath the roof shell and from said compartmnens in sub.

megn the structure.

3,719,049
CORROSION PREVENTING APPARIATUS AND METOD

Clersees W. Showy. Metairen. sad Geni_ It. Smith. Panthheons- Keywords: Coating; Corrosion prevention;
lo, buit o eLA6. - IV5 to Doili W. urnet. C@Wigtoii ?Ile protection
La., by midl Smit

PlnIm Dec. =2 1969. Se. No. 873,755

U.S.CLOI5 01-L3 A 16;0b164 sc

The pressent invenin pertain to a splash nine coating
systim for the protection of metallic surfaces subject to active

corosion. Mome specifically, the presen t invention pertain to

novel meas for covering and coatig; metallic structssrs. e g.,i g

pip leg suppots of an offshore oil well etnhcture. from sea- ~
water coviosion in the splash sone of the structure which isn

taarasubjected to intermittent contact by seawater.AJ
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3,720.062
LIQUID CONFINING AND COLLECTING APPARATUS

William T. Mack, 2527 Aialea. Tyler, Tea. Keywords: Pollutant collection; Pollutant,
Filed July 9, 1970, Ser. No. 53,586 surface barrier
InL Cl. E02b 13!04; BOd 2)100

U.S. CL.61--1F 16Claims U.S. CI. X.R. 210-242

There is disclosed an elongate, impervious barrier which is
flexible intermediate its ends and has upper and lower faces
which converge forwardly to intersect on its front side.
Buoyant means is carned by the barrier to normally maintain
it in a generally upright position within a body of water and
with the intersection of the upper and lower faces below a
lighter phase thereof.

3.720,066
INSTALLATIONS FOR SUBMARINE WORK

Robert H. Vilal., Malses-Altors. Fraee, assignor to Compag- Kayords: Offshore construction; Offshore
ale Francalse D'Eatreprses Metalliques, Paris. France platform, floating

Filed Nov. 20. 1969, Ser. No. 878,460
IaL CL B63b 3544; B6Sd 87108; E02d 17100 U.S. Cl. X.R. 9-8; 14-.5F

U.S. Cl. 61-46.3 0 Claims

An offshore drilling platform has a column which can be ar-
ticunlated by a universal joint to a base anchored to the seabed.
The column is subdivided into a plurality of superposed bal.
lasting compartments. Means are provided for external con-
trol. from a compressed air source, of the flooding or empty-
ing of at least one of the comparment. One compartment
close to the articulated end of the column can be flooded dur-
ing positioning the sUructur so tha the water compresas the
air before it. Means are provided to allow the air to escape
thereafter or be further prmaried to drive out the water.
Floets which can be party filled with water can be arranged
radially around the column and emptied during the setting up '
opeat tion Oil dashpot type shock-absorber means can be pro-
vided for damping impact against the bas.

%
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3,720.067
METHOD FOR BUILDING IMMERSED STRUCTURES
AND A DEVICE FOR CARRYING OUT SAID METHOD

Jesa Aubeet. 8, rue LeBeed, Pam, France Keywords: Channel barrier; Grouting; Offshore

Fled April 1. 197 1. Ser. No. 134.328 construction; Pile, sheet; Pile,
lat. CL OE2b 3106. 7/00; EOd 2 7/20, 29/06 steel; Seabed foundation

U.S. CL 61-46 19 Claims

A method and device for the construction of dams or dikes U.S. Cl. X.R. 61-22; 61-25; 61-30; 61-49;

either in rivers or in the sea. A wall of sheet piles is set in posi- 61-50; 61-52

tion by embedding in the bottom, a tow of projecting elements
is placed alongside said wall in substantially parallel relation
thereto, the space formed between said projecting elements is
packed with filling material, a prefabricateo raft which is sup-
ported on the sheet-pile wall and on the row of elements is set
in position underwater on the bottom which has thus been - -
prepared, grout is injected into at least part of the foundation - -

mass. whereupon the raft is anchored relative to the mass. - -

3,720.068

.METHOD AND APPARATUS FOR SPLICLiG RE-
PLACE.MENrT PILE SECTION TO PiLE sTUs

Eugene I. De Rosa, 1649 Fernside St.. Reyvords: Pile section connection; Pile,
Redwood City, Calif. 94061 wood; Structure repair

Filed Apr. 12. 1972, Ser. No. 243,342
SntL CL EO2dS60 U.S. Cl. X.R. 52-585; 61-54; 287-20.92L;

u. CL 61-S3 9 a 287-127E

Method and apparatus for splicing replacement pile
section to pile stub, wherein the replacement pile section
is moved into axial alignment with respect to the pile stub
so that the former will be mounted on the latter, with a
waterproof adhesive being placed therebetween to provide
a bonded joint. Moreover, a plurality of connector plates
are nailed to the replacement pile section and the pile stub
to overlap the joint, and layers of waterproof matic are

placed over the connector platea; and then felt, or the
like, is disposed over the mastic to protect a resilient 2
tubular boot from damage by the nail heads when the
boot is subsequently rolied over the joint.
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3.721.095
CONTROLLABLE FORCE METHOD AND SYSTEM OF

DRIVING PILES
Stephen V. Chelmitski, Westi Redding, Coon, assignor to Doh Keywords: Pile driver, impact; Pile load

Associates. Inc_ Norwalk. Conn. measurement
Fled Aug. 2.3,1971, Set. No. 173.917

iD. CLEO2d7/02 U.S. Cl. X.R. 173-1; 173-2; 173-131; 175-19
U.S. CI 1-53-q 21 Claims

A method and system for determining the magnitude of a
driving force being exerted on a substantially rigid object
being driven into the earth, such as a pile. and controlling the
magnitude in response to that determination. Where the pile _
driver utilizes a massive piston w eight reciprocating in a I ""
c~linder and bouncing urpon pressurized fluid in a chamber.
Eic force magnitude i determinable b, tensing pressure "
values occurring in the bounce chamber. Force control is ob- -

tamable by regulating the flow of pressurized fluid into the
bounce chamber in response to the determination. Peak pres-
sure values are sensed by pressure gauge or transducer means
to determine the peak values of driving force being exerted on
the top of the pile and control of the pile driver operation can
be manually or automatically obtained. -

m -J

3,721,311
MARINE SEISMIC SOURCE EMPLOYING THE

WATER-HAMM)ER EFFECT
Lewis Morton Mott.$Smldr, Houston, Tex., assigr to Keywords: Seismic implosive acoustic

Mandrel Industres, Inc., Houston, Te. transmitter
Flied Mar. 11, 1910, Sew. No. 18,418

Int. CL G01v 1114,J/38 U.S. Cl. X.R. 181-5NC
US. CL 1811-. SH 16 Claims

Apparatus for generating a seismic signal in a fluid me-
dium wherein a member such as a flexible diaphragm. in-
flatable elastic member, piston, etc., is placed in a first
or initial position relatively slowly by a pneumatic. hy-
draulic, electrical, mechanical etc., system, and upon firing
is allowed to move rapidly to a second position, where it
is abruptly stopped. That is, the member provides for the
slow creation of a selected volume within the fluid me-
dium which volume is then allowed to shrink rapidly --
whereupon its motion is suddenly arrested. The hydro- N N

static pressure of the fluid medium causes the medium to
follow the movement of the member, whereby abruptly
stopping the member likewise suddenly stops the fluid
movement to generate, in tum, a single high pressure pulse
due to the water-hammer eect. Thus, the invention is
concerned with generating a single seismic pulse by the
more efficient process of suddenly stopping, rather than by
suddenly accelerating, a given quantity of the surrounding
fluid medium.
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3,721,618
ALUMINUM SACRIFICIAL ANODE

John T. Reding. Lake Jaclkson. and David W. Barnett, Clu"e, Keywords: Cathodic protection; Corrosion

both of Ta., signors. to The Dow Chemical Company, prevention
Midland. Mih.

FUedMarch l.19771. Ser. No. 123.2
84  U.S. Cl. X.R. 75-146; 204-148; 204-293

nt. Cl. C231 13/00
U.S. Cl. 204- 197 14 Claims

An aluminum base alloy compz .,ng about 0.01 to about 0.2
weight percent mercury, about 0. 1 to about 20 weight percent . ,
zinc, and a heavy metal. The heavy metal can be about 0.03 to
about 2.0 weight percent biamuth. about 0.001 to about 0.05 -
weight percent cadmium, and about 0.001 to about 0.04
weight percent silver. Methods of producing the alloy and of
using the alloy as a sacrificial anode are descnbed. Z

A /A

APRIL 3, 1973

3.724.22
MOORING STRUCTURE AND METHOD Keywords: Offshore construction; Offshore

Graydon H. Crain. Freedom Road. RD No. 3. Mars. Pa. mooring structure: Pile dolphin"
Flied Juse 10, 1971, Set. No. 15 1,641 Pile, steel

lE. CL EO2d 13100; EO2b 3/06
U.S. CL61-46 5Clalms U.S. Cl. X.1. 52-654; 61-48; 114-230

This invention relats to a mooring structure and method of
construction thereof, comprising a triangular template or
diaphragm having vertical sleeves at the corners through
which tubular les or piles are driven in telescoping arrange-
ment while the template is supported by beams whose ends are /
held on two barges straddling the structure. The sleeves am
welded to the legs. A prefabricated truigular tripod is welded
to the top of the legs. Concrete is then poured into the lags.
One or more diaphragms may be used with each structure at a
selected height above or below the water level.
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3,77.4.223
ONE PIECF. DRIVE FIT. CLOSURE CAP AND SLEEVE

FOR PILES
Charles R. Pepe. Old Quarry Road. Apline. N.J. Keywords: Pile-driving shoe; File section

Flid Nov. 27,1970. Ser. No. 93.275 connection; Pile, steel
InL CL EO2d 5/00.S/72; F1612500

US. Cl.61-53 28 Claims U.S. Cl. X.R, 61-53.5; 72-1; 138-89;
A drive fit. closure cap for pipe piles formed of a pan having 285-331; 285-398

tapered upright sides, the tapered sides serving to lead the
pipe into the pan and thereby reduce the pipe diameter to a
lesser diameter than it onginally had, to thus make a nonweid-
ing self locking water tight joint for efficient pile driving. The
pan is provided with an internal annular rinS which may be
utilized to retain gasket and/or sealant material or may be
sized to be a drive fit on the inside of the pipe while the
tapered sides of the pan form a drive fit on the outside of thepipe- ;

A drive fit sleeve for joining two pipe piles formed of two
such drive fit closure caps joined bottom to bottom and having
their bases' centers blanked out.

3,724,553
FLOATING FIRE EXTINGUISHING APPARATUS AND

CATCH BASIN
Randall J. Chsisson. 808 Jefferson St* Ronald G. Bourg. 114 Keywords: Pollutant burning: Pollutant col-
Thorobred Drive. and Tilton J. Areeneaux. 1514 Lynn lection; Pollutant removal water-

Avenue. ail of Thibodaux. La.
Filed Feb. 29, 1972, Ser..N, 233,384 cre~t; Pollutant, suction removal

InL CL A62c 3J00
US. CL. 169-2 R 5 Claims

An enclosing floating structure, having an openable end,
and pushable by a tug to enclose a burning offshore oil rig
through the openable end which is then closed to smother a
tire. Pumps mounted on the structure spray water over the
burning rig to aist in putting out a tire and to cool the ig. In-
terconnected pressure relief vents are provided to relieve in-
tenal pressures. The annular space defined by the enclosing
floasing structure in the water for a depth equal to the draft of
said structure provides a catch basin for the contanment of
liquid hydro-carbon liquids. Provision is made for removing
pollutants from the catch basin before its cap ity is exceeded
or the openable end i opened.
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3,724.590
BUBBLE PULSE SUPPRESSION WITH ACOUSTIC

SOURCE OPTIMIZATION
William C. Knudsen. 18475 Twin Creeks Road, Nomte Sereoo, Keywords: Seismic explosive acoustic

Calif. transmitter

Filed May 10, 1971, Set. No. 141,849
lot CL GO]v 140, 1/28

U.S. CI. 181 -5 XC 12 Claims

The acoustic ,ase associated 'ith an underwater gas bub-

hi: pulse is optimized by rermitting the gas bubble to expand --

as freely as possible dunng its initial expansion. After the mi- ' -; -

tial expansion, or primary pulsation, the energy of the oscilla-
tory system in the form potental energy is prevented from A
being transformed into the kinetic energy of water rushing in
to fill a collapsing cavity. The potential energy of the oscillato-
ry system :s dissipated gradually to permit the device used to
be m o ready for the generation of a subsequent gas bubble.
The i,,cusod of the present invention is embodied, for exam-
ple, in a structure having a surface which is covered with strips
of a flexible material whose acoustic propettiex are close to

the acoustic properties of water, e.g. a material for which rho-
c. the product of the density of the material times the speed at
which sound travels in the material, is close to the rho-c of
water. The material is attached to the structure at selected
points on the surface thereof. When a gas bubble is generated
as a result of the creation of an acoustic wave, the acoustic
wave is transmitted through the material and into the sur-
rounding water without %ignificant reflectios r alteration As
the bubble expands, the water forced ahead of the expanding
bubble is allowed to flow through the structure by the flexing
of the covering material at the locations at which the material
is not attached to the mesh structure. When the gas bubble has
reached its maximum radius and the water surrounding the
perimeter of the bubble begins to rush in to fill the cavity of
the bubble, the covering material which has flexed to allow the
water to flow out of the structure is forced into place around
the exterior of the structure by the pressure of the water filling
the bubble cavity. The covering material prevents water from
rapidly filling the cavity so that the oscillation of the bubble is
essentially stopped. The surface of the material may contain
perforations to permit water to gradually return into the cavity
to provide a reasonably short recycling penod of the acoustic
wave generation device.

3.724.662

CONTROL OF OIL POLLUTION AT SEA, APPARATUS
AND METHOD

Angd J. Ortz. Calle Rio Guadalqaivir No. 30, Mexico City, Keyvords: Pollutant, submerged barrier;
Meike Pollutant, suction removal

Flied March 12. 1971, Ser. No. 123,779
alo CLBOId2J/O0 U.S. Cl. X.R. 210-242

U.S. CL 210-83 26 Claims

Mssive oil spills from tankers or offshore wells and small ---:-.-
spilles from bottom crevices are eliminated by confining the oil
right at the spill source, before it becomes a slick, by means of
a marine pollution control system which includes a huge
plastic bag from which oil is pumped from the bag to a recei.
img facility. The marine pollution control system, also referred
to as <MPCS>, is a preventive and contingency constituting a ~'eai.
complete, self-contained. light and mobile system of men and
equipent that can be deployed on iery short notice for oil - -
spiU containment anywhere in the world.
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APRIL 10, 1973

3,726,098
MODULAR DOCK FLOAT

Erhard E. AlmL. Barrington, and James E. MitcheUL Cary, Keywords: Pier, floating; Small-craft pier
both of IlL. assignors to .-kE Industries. Inc., Lake Zurich.
IlL U.S. Cl. K.R. 94-27; 114-0.5F

Flied March 30. 1970, Ser. No. 23,688

iDL CL E02b 3,06. 3120
L.S. CL 61-48 6 Claims

A floaUng structure supported in water by floating pontoons '-- - ,_
and having a flat deck which can be used as a swim floatan a
pluralityof '"oaing Jock sections :nterconnected to provide a
floating dock are disclosed. The dock sections are intercon-. - . Ir-.-/ " . - -
nected ,v mating connectors having openings therethougn -'
which shidablv receive an elongated vertuc3 rod secured to Lhe
bottom of a body of water on which the dock is floating. A
rod-mating connector pair at each corner of a dock section
prevents tipping of the dock section by un6alanced loads or
the ike while allowing for vertical motion of t=he dock.

3,726,406
OULSKLCMNtLNG APPARATUS Keywords: Pollutant collection; Pollutant,

ClIfford Damberger. P.O. Box 361, Taber, Alberta. Canada suction removal; Pollutant,
Fled Feb. 9.1971, Ser.No. 113,890 surface barrier

IaL CL E02b 13104
U.. CL21O-242 6CWfns U.S. Cl. X.R. 210-DIG.2l

A skimmer body is provided with fronit and rear factes &d
with floatable members connected to the upper portions of the
front and rear faces with the front floatable members being
lower than the rear floatabldmember. the floatable members
being of such capacity as to support the skimmer body with
the upper surface of the front floatable member underlying Sas m s
the oil slick to be collected. Extending from the forward face
and laterally of the skimmer body is a hot water spray heat to - --.- _-_ -

heat the oil slick from beneath the same just immediately to its
pawing over the upper surface of the front floating body. End
plates confine the oil slick to the opening in the top of the -3 all
skimmer body and prevent the lateral escape of the same "t-1

therefrom. The oil slick is drawn into the oil skimmer body by
a cable water fence gathered by boat equipment and drawn
toward the skimmer body. A heater and separator and a
vacuum pump that removes the oil dick from the skimmer
body and a hot water pump line takes the water from the
separator and delivers it to the hot water spray head on the
skimmer body. The oil is delivered from the heater and
separator to an oil tanker or other storage device that may be
available. The oil water fence is made up of a series of floata-
ble blocks having end plates that can be connected together
by a pin and pin opening arrangement and held thereagainst
by a pus locker device extending downwardly from the top sur.
faces of the blocks.
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3,726,779
MARLNE AN'iCORROSION ANODE STRUCTURE

John A. Morgan, 6037 Dunrobin Ave., Kayvords: Cathodic protection; Corrosion
Lakevo,od. Calif. 90713 prevention

Filed Jan. 11. 1971, Ser. No. 105.30re
lot. Cl. C23f 13100

U.S. CI. 104--197 I Claim

An anticorrosion anode structure for protecting iron
or steel portions of a boat that are subject to corrosion
when immersed in water, which device includes at :east
one body of a metal that has a greater electrolytic solu- _.._e

tion tendency than iron. The body has a number of spaced .,, • ...,,
copper electrodes embedded therein and extending there-
from..',.,_z :":,*z ,

Clamping means are provided to force the free ends
of the copper electrodes into pressure contact with the
metallic structure to be protected, with the copper serving - , -
the dbual purpose of forming an electrical connection in A
a galvanic cell that is defined by the metal body and the
surface to be protected, as well as so spacing the body
from the surface that substantially the entire external
area of the body is in contact with the water in which it
is immersed. The body by the electrical potential between
it and the surface to be protected prevents corrosion of
:te surface.

3,726,950
METHOD FOR PRODUCING SUB-AQUEOUS AND OTHER

CAST--1.pLACECONCRETEST xTURES C4STIT Keywords: Breakwater, concrete; Bulkhead;
Lee A. rurzllo. 2 8 Glencary Road. Akron. Ohio Concrete form; Fabric mat; Offshore

Codauaiaeu-i-pen of Ser. No. 647,026, Juine 19, 1967, construction; Pile, concrete;
absedoneiL This appllkaton Jan. 2, 1970, Ser. No. 4, Structure repair

Iat. CL Eo4b 1/32.1/36
U.S. CL264--32 33Clihim U.5. Cl. X.R. 52-310; 52-744; 61-35; 249-12;

Method for repairing or tfOrmsi susetura! bodies of self- 2,49-19; 264-34; 264-36; 264-86; 264-256;

harderung fluid cement mortar, in a sub-aqueoua or other 264-333
situs. utilizing body-forming cavity including body-shaping
walls of porous fabric in combination with openwork matrix
means. Fluid mortar or like cementitious material pumped
into cavity to fill same and expand fabric walls against ten-
sional restrai t of fixedly muntained matrix means. Pressure
of fluid material contisued against restraint of matrix meana
unni small proportions of fluid material oozo into the porous
fabric, and indicates attainment of lowered wster-cement
ratio in formed body, and then fluid material is allowed to set
and harden in said given formed shape,

Some. if not all. forms of the invention are particularly use-
ful for under-water installations, such as breakwaters because
forming matrices thereof are capable of withstanding rough
sea ot Isorm waves Without damage during the construction
proces es. and because the fluid cement mortar pumping
operatons are possible in minimum of time when rough water
conditions subside.
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3,727,178
ECHO SOUNDING DISTANCE MEASUREMENT METHOD

AND APPARATUS
Wolfgang Sedlita, Neukrug, Germany, astipor to Fried. Keyvords: Sonar, depth sounder

Krupp Geselladnatt mit besebrnakter Haftung, Enen. Ger-
many

Fied SepL. . 197 1, Ser. No. 178,658
Claims priorit, application Germany, Sept. 12. 1970.

P 20 45 276.0
fat CL GOis 9/d 8IC m.

U.S. CL JO-3 R is claims - 0 a
-2-rA method and apparatu for measuring the length of the -.

component in a predetermined direction of a distance to a r //7r ,
point through a sound transmitting medium by radiating a net- Aclac,r
row beam of sound energy from an electroacoustic transducer im siv/rrM
array of the type which produces a beam whose angular r-'; I .
direction i a function of the frequency of the excitation h-
signals applied thereto. directing the beam toward the point at - i
a predetermned angle to the component direction and provid- safr ,.,. aa -j I

ing a length indication based on a combined function of the e p
elapsed time between transmission of the bean and reception £, iUav i---,_--. -

of its reflected ,ension and the 7euency of the Signals sup- .,vrr - , e "
plied to the tirasducer arry. ) -

APRIL 17, 1973

3,727341
BUOY WITH ADJUSTMENTS FOR THE REDUCTION OF

THE EFFECT OF THE SEA FORCES THEREON
Histrmuat H. 0. Schulze. Hambur. Germuany, assisor to Keywords: Buoy, Instrumented

Raeas vemae Nesdellt & Kohake GmbH, Klol, Gertamy
Fled July 7, 1970, See. No. 32,344

Claims pele y, appikedo Germay, July 18, 1969, P 19
36 38.3

Ins, a. 563b 21100
U.S. CL 9-8 R $ Claims .,

A buoy specifically consructed for reducing the effect of -
wave and sea forces thereon. The honzontal diameter of the
buoy at the surface of the water is relauveiy small, with the Lar-
gest. stabilizing pan of the displacement volume of the lower
par of the buoy being at a water depth in which the amplitude
of the vertical oscillations of the water is smaller than the am-
plitude movement of the buoy. The stabilizng part of the buoy
compriss elongated bodie having an ementially horizontal
Iossgtsdinal axs.w

290

_4i



INFLL ENCIG SEDIMENTATION
Paul Cepha% Rhodes, Harrogate. England, & signor to Imperial Keywords: Artificial seaweed; Low-cost

Chemical Indu-4ris Limited, London. England shore protection
FIled Nov. 6. 1970. %er. No. 87.420

Int. C1. F02b 3/04
U.S. CI. 6l-3 7 Claims

Means for influencing the sedimentation and movement of
uslid particles of material in 'eas, takes and other bodies of
water compnsing an array of threads, tapes or filaments at- / .
tached in loops so inchrsing means. , -- -N

3,727.414

OFF SHORE DRILLING PLAIFORM CONSTRUCTION
Philip navies, Calgary, Alberta. Canada. assignor to Peter Keywords: Offshore platform, jack up

Ilwdins !Wrivlllg cervices Ltd., Calgary, Alberta. Canada
Fild June 28, 1971. Ser. No. 157,545 U.S. Cl. X.R. 61-48; 114-.5D

Int CL. E02b 17100. B63b 35144
U.S. CL 61 -46.5 7 Claim

Four leg or spuds engaging the sea bed support an elevated,
alongated pladorm above the water to form an I configurauon
defining a pair of barge-receivng cots into which different
barges can be moved and raised to the platform level by
jacking mnechanisnsn. The arrangement permits "unit chassis"
Type operation by which first a drilling barge with a demck
can be introduced and then, after drilling, this barge can be

removed and the slot occupied by a production barge, leaving
serving slot vacant for future work.

/7.7

3,727.415
BOAT DRY DOCKING DEVICE

army V. Wm PGiAym, l o . 1. Grm OL iyords: Sall-craft service structure

Fled Sept. 16,1971. Se. No. 180,976
In. CL 863c 1100

V.S. CL 61--4 7Cla

A boat dry docking devce for small craft consisting of ams
elongated boat supporting frame adapted to be disposed Ion-
gitudinally in the boat well of a floating dock and to be pivoted
to said dock at the closed end of said well for vertical m~ve- '-
ment, whereby the end thereof at the open end oftliie well may
be dropped below water level, to receive a boat thereon, or - -/

raised to elevate said boat above water level, a flotation tank
open at its bottom secured to the frame remotely from in -

pivot, mechanism operable to deliver air to or exhaust it from z
the tank where" to Mc at lower the frame, and reinforcing
devices for preventing lateral tilting and lateral sidesway of thee,-
fme end, of the frame.

t2
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3,7277
VACUUM SKIMMING APPARATUS FOR REMOVING
LIQUID CONTAMINANTS FLOATING IN CONFINED

BODIES OF WATER
Dea.M. Horne, S300 Swarthmore St..Lalies, Cift.; Whilam Keywrords: Pollutant removal watercraft;

H. IHeyser. 14M1 SuannyLand Avenue. El Cajon. Calif.. and Pollutant, suction removal
Herman M. Noely. 934 W. Mfichelle SL. West Covins. Calif.

Fild May 18.191,Ser. No.l44.00 U.S. Cl. X.R. 210-DIG.21
lat. Cl. 902b13104

U..CL 210- 242 1 Clalifi
A boat-mourned vacuum system for removing floating

liquid contaminants. such as oil spills. perticularly from, con-
rined bodies of waters such as harbors, boys. and the like. Thse -
System employs one or MOMe water jet eductors for creating a
vacuum in a vacuum tank located between the suction heads - *

anid the pump supplying high pressure water to the edustors .0 ~.
that the pump does not lose its prime -hen the suction heads ______________________

are lifted off the water surface from which it ia Collecting the
contaminants.

3.728-S"
IN SITU DEVICE FOR MEASURING LIGHT SCATTRING
Peter L Sa. Falmothd. Mom., sfeer to The United States Keyords: Instrument, laser; Pollutant

of Amserica as repreiated by the Secretary of tie Navy measurement; Sampler, suspended
Flled April 12.1 9 7 2, Se. No. 2,43,340 sediment

Int. CL GO Ia 21126
USCL 21-9-213 7claims U.S. Cl. X.R. 179-13W; 250-21(1; 340-4R

A self-contained. telemetering. fixed small angle forward
scatierance meter for furnishing reaJ-tirne data on light scat-
tering intensity is provided. 'Collimated light from a laser is
directed through the water. scattered light reaching a
photosensitive surface which is offset from the axs of the lawe
beanm a selected short distance. Vartaaoons is amibient tern-
perature and laser intensity are compensated for by a
reference photocell which is matched. to the measuring cetl.
Data reptesentative of light scatring is continuously telemcs-
tared and reoeivotd and recorded at & trmote location. Thiu

data proyidei; a Consinuous proffle of readings related to the * -
concentration of matte in fuspension as determined by

disposed in thes Medium.
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3.728,622
METHOD OF AND APPARATUS FOR MEASURING IN

SIU THlE FORMATION FACTOR
CecilI Williass 27S3 Peter St-, Honolulu. Hawaii Keyw.ods: Instrument deployment; Instrument,

Filed Sept 28,1971. Ser. No. 194,446 seabed in situ; Instrument, towed;

U..Cl 249 lt CL GO 1v 3106 1ClisSeabed property measurement

A method of and apparatus for measuring in situ the forma- U.S. Cl. X.R. 324-62
tion factor is disclosed. The formation factor is the ratio of the
resistivity of a water saturated sediment to the resistiviry of the
interstitial water of the sediment. To this end the sediment is
insulated from the water by an insulating sheet provided with a
circumferential electrode and two opposed electrodes
disposed on opposite surfaces of the sheet- By applying an al-
ternating current between these three electrodes the ratio of S
the resstvity between the electrode in contact with the sedi-
ment and the circumferential or counter electrode on the one
hand and the resistivity between the opposed electrode in con- A
tact with the water and the counter electrode may be mea-
sured. This may conveniently be effected by a Wheatstone
bridge to which an alternating current is applied. The bridge
may be balanced by adjusting cne of the resistors thereby to
measure the ratio of the resistance of the sediment to the re-
istance of the water. The electrode arrangement may be / ,

modified to form in essence a sled which may be moved by a
boat or a ship across the water-sediment interface, .

3,779,671
MULTIPLE-ELECTRODE. DIRECTIONAL, ACOUSTIC

SOURCE
Adolph M. Pess, Jr., Putaluma. Callf, gurto The United Keywords: Seismic explosive acoustic

Slam of Ameails - ipemeated by the Secretary of the Is- transmitter

Fled Aprl30. 1970, Ser. No.33,453 U.S. Cl. I.R. 181-.5EM; 181-.XC
OL L.G0v 1100

U.S. CL 340-12 SD I Clahe

Concentric electrode pairs of opposite polarity improve the
efficiency of a spark-gap acoustic source for marine seisimic
profiling. One electrode of a pair is tubular, the other is rod-
like and positioned axially within the tubular electrode.
Among %be beriefia srsvishing from the concentri electrode ia -_ __

configuration are constanit output. directional control, high
frequency, efficiency, and a high repetition rate. 0 0
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APRIL 24, 1973

3.729.748
MOORING APPARATUS

Frederick G. Roehier, I. Oxnard. Calif., assignor to The Keywords: Buoy. instrumented; Buoy
United States a( America as represented by the Secretary o mooring system

the Navy
Filed Nov. 27. 1970. Ser. No. 93,318

lot. CL B63b 2/52
U.S. CL 9-8 R I Clait m

A tethenng arrangement for a water-borne object which is
effective to absorb forces tending to cause positional displace-
ments thereof and subsequently utilize the energy so absorbed
to return the object to its original location. In a preferred er-
bodiment. one or more elongate members each having a
predetermined elasticity factor connecting the floating object
to a fixed sub-surface point or structure, the overall length of
each such member varying in accordance with the stresses tin-

posed thereon by virtue of weather conditions and/or other I
environmental factors to which the floating object may be sub-
jected. In addition, the constant flexing of the elastic members
greatly inhabits the growth of marine organisms on the surface
thereof, as well as eliminating the cyclic stress which leads to
the failure of steel components due to work-hardening

3,728.3"

APPARATUS FOR REPAIRING STEEL SUPPORTING
PILES

GesgeC. WlswelLJr.. lOI4PequmRad, Southpoet. Coa Keywords: Concrete form; Pile, steel;

Filed Marck4. 1971, See. No. 121,005 Structure repair
Int. CL EO2d 5160.15104

U.S. CL61-54 SClaims U.S. Cl. X.R. 25-41; 25-104.5; 61-63

A cylindrical form is positioned around that portion of a
steel pile which is to be repaired and the lower end of the form
closed by a bottom plate having an opening therethrough
closely conforming to the configuration of the pile. The bot-
tom plate is provided with a nipple to which a hose is A
detachably connected through which concrete is pumped. Set-
screws in the nipple are threaded into a groove on the hose in-

sert to hold the insert into position. The bottom plate is cl

released from the concrete by means of a plurality of bolts &
threaded into nuts secured on the bottom plate so that thread-
ing the bolts inwardly causes the bolt ends to push against the
concrete and release the bottom plate therefrom.
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3,729.411
METHOD OF REMOVING OIL FROM WATER

Joseph V. Otrhalek. Dearborn, Mich., assignor to BASF Keywords: Pollutant absorption
Wyandotte Corporation. Wyandotte. Mich.

No Drawing. Filed Feb. 16, 1971, Ser. No. 115.879 U.S. Cl. X.R. 210-Dnr.21; 210-40; 252-378
Int'Cl. E02b 15104

U.S. Cl. 210-36 3 Claims

Oil slicks and other oil films are removed from codies
of water by casting onto the water a silie;one-trtated ex-
panded volcanic ash containing, optionally, a thickening No Figure
agent, and, thereafter, removing the oil absorbed com-
position from the wate:.

MAY 1, 1973

3,729,755
IMPROVEMENTS RELATING TO RELEASE

MECHANISM FOR BUOYS
Peter Ronald Cacbrate. Springfie, Ps., assigor to Esi Keywords: Buoy, instrumented; Buoy mooring

Limited. Haves. Middlesex. England system; Instrument deployment
Filed Sept. 8. 1970, Se. SN. 69,655

Claims prior". applcade.. Gnat Brital, Sept. 10. 1969, U.S. Cl. X.R. 244-1R
",72S/69

Int. CL B63b21152
U.S. CL 9-8 R I Claim

A buoy comprising a sinker. a sub-surface float and a sur-
face float is dropped into the water as a single unit. The sinker
is released by means which are not described, the inventbon
being concerned with the means for securing and releasing the
surface floaL Four lougerons are rigidly secured to the sub-
surface float and have openings near their free ends. Attached
to the surface float are four brackets each carrying a pivotable
member whose ends are located in the opening$ of a respec-
ue longeron. The pivotable members are secured by a wit-
which panes around the surface float and engages each of the
pivotable members, the ends of the wire being joined together
by a timed release mechanism which after a predetermined
time releases the ends of the wire and thus releases all the
pivotable members simultaneously.
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3,729.853
APPARATUS FOR SEQUENTIALLY DEPLOYING

SPECLIEN COLLECTORS AT SELECTED DEPTHS IN A
BODY U, WATER

Shale J. Niskin. 9400 S. W. 63 Court, Miami. Fla Keywords: Instrument deployment; Instrumenc-
Filed Dec. 9.1971. Ser. No. 2063%5 towed; Sampler, biota

Int. Cl. AO1k 73102
U.S. CL43-8 6 Claimns U.S. Cl. X.R. 43-9

An oceanographic apparatus adapted to he submerged from
a craft in a body of water by an end weigh 'ted cable for retain-
ing a plurality of compacted specimen collector, for seqluen-
tial release by remote electric control from the surface craft to
descend along the cable to a plurality of predetermined
distances for electric deployment for each specimen collector
at a predetermined depth when the cable and collectors are .
towed by a craft or held in a current including automatic -

means for closing each collector to retain collected specimens
therein prior to retraction to the surface by the cable. W

3,719,940
OFFSHORE TOWER

Albert M. Kebler, lleests.(Tea, salvgor to Brown & Root.. Keywords: Offshore construction; Offshore
Inc, Houston, Tax. pafrfxd ebdfudtoDivide. of See. No. 13.122. Feb. 20, 1970, PaL No. 3,5111,80 1. pafrfxd ebdfidto

Tin appiledee March 5, 197 1.See. No. 121,464
Enit CL EO2b 17100; E2 I b 4000

US. CL61-46-5 lOClalus

A tower suitable for use in offshore well operations and the
like and including a plurality of generally vertical columns ea-
tending from tihe bed of a body of water to a position above
the surface of the body of water for supporting a platform
thereupon. A quaternary batter brace system is connected to- -

the generally vertical columns in a position intermediate the-
ends of the columns and beneath the surface of the body of
water. Piling jacket clusters are connected to the free end of -C

each of the batter brace members and are designed to rest - -

upon the bed of the body of water. A plurality of piles extend
through the better piling jacket clusters and pin the offshore
tower to the bed of the body of water. A reinforcing lattice
connects adjacent batr brace members and pile jacket
clusters solely on opposite sides of the vertical columns. The
region between alternate barter bracea and pile jacket clustrs
an "itot sides of the vertical columns are free of' ine CoR--
necting reifncing structur.
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3,729,942
RAPID CONSOLIDATION OF FLUIDIZED SAND BED

Johannes Van Steveninck, Rijswijk, Netherlands. assignor to Kewyords: Seabed pipeline placement;
Shel Oil Company, New York, N.Y. Seabed soil treatent

Flied July 23, 1971, Set. No. 165,602
Claims priority, application Great Britain. Aug. 21. 1970. U.S. Cl. X.R. 61-35; 61-63

40.451/70
4nt. Cl. F161 1/00. E02f 5102

U.S. CL 61-72.4 7 Claims

Method ano apparatus for obtaining rapid consolidauon of
the fluidized sand mass on top of a submarine pipeline buried
in the bottom of a body of water by fluidization of the bottom.
Rapid consolidation is obtained by reducing the flow rate of - __________

the water injected into the bottom to about a third of the ".
minimum flow rate necessary for fluidization of the bottom.

3.730.1 19
FLOATING DEBRIS RECOVERY BASKET

Allan R. Budris, Nutley, and Tademas A. Tokarczyk, Mount Keywords: Pollutant debris; Pollutant
Arlington. both of NJ., assignors to Worthington Corpora- removal watercraft
tion, Harrison. NJ.

FiledJan. 6, 1971. Ser. No. 104,350 U.S. Cl. X.R. 210-242
Int. CI. B63b 35132

U.S. Cl. 1 14-.5 R 12 Claims

A floating debris recovery basket is disclosed which is par-
ticularly useful in combination with a highly maneuverable
catamaran type vessel. The basket is removably secured to the
vessel and located between-the twin hulls thereof. When the
container-like basket is filled with debris, the vessel backs
away from the basket leaving it floating for subsequent
removal. Floatation of the basket is preferably accomplished
by filling hollow side walls thereof with buoyant material.
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3.730,278
SAFETY E.NCLOSURK FOR OFF-SHORE OIL RIGS

Law~rence F. Foy, 27 Rambler Road, Southampton, Keywiords: Pollutant burning; Pollutant col-

Pa. lection; Pollutant, suction removal;

Filed Feb. 17, 1972. Ser. No. 227,053 Pollutant, surface barrier
I111 Cl. A62Zc 3100

US. C.169- 2R 16 Claims U.S. Cl. X.R. 166-.5; 166-75; 175-9

The floatable safety enclosure is formed by a plurality of up-
wardly extending, floiatable wall sections which are adapted to
be floated into position around an off-shore oil or gas well 4 5

platform and secured together to form a continuous, dome-a
like wall around the platform.

9- ...

3,730,289
SEISMAOGRLAPHIC DEVICE

Pbllp Bernhard, IV, 1062 Duvgan Drive, West Chester, Pa. Keywords: Seismic explosive acoustic
Filed SeptL 18,12970, Ser. No. 73,436 transmitter

linL Cl. G01v 1106
U.S.CL 131-0.S NC 14 Claims U.S. Cl. X.R. 181-..05XC; 340-8R

An underwater seismographic deice for surveying or
prospecting without the use of bubble formion comprises a
vessel having a consticted orifice with an area of about S per-
cent to about 20 percent of the maximum crosw-sectional area
of the vessel. The combustion gases escape through the orifice
and the shock wave used for seismographic prospecting passes y

through the wail of the vessel.
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3,730.346

SKIMMING SYSTEM
Cecil H. Prewitt. Olympia. Wash., assignor to Cortland Keywords: Pollutant collection; Pollutant

Skinner: Cecil IL Glaze and Cecil H. Preritt. all oroll.mpia, debris; Pollutant, suction re-oval

NNash.
Filed March I. 1971. Ser. No. 122,600 U.S. Cl. X.R. 210-DIG.21

lot.C. E02b 15104

L.S Cl. 210-242 7 Claims

A system for skimming floating fluids, such as oil and small
pumpable debns, from the surface of a body of water includes

an elongated sink-like or trough-like skimming unit adapted to-.
be propelled through the water, with means for drawing fluid - 2' , -.- >-.

from the unit and conducting it to a separator for separating - . ." -2.

the fSoatable matter from the water. The elongated skimming i4, 5o g .

unit extends laterally of the path along which the unit is .P

propelled through the water and adjustable floatation means - -,-.

are included for cintrolling the vertical and angular p,,sition .i-
of the unit in the water The skimming unit has torward and aft ,.-

edges lying in the same horizontal plane and maintained at *,4- .j , -

subsutn%.4i :he same height in thr -ter t, prevent Creation .tj-l

of a bo* uave pushing the o, a,.a> ifrn the unit and to per-

mit the oil or Otner floatable fluid to be crawn into the trough

across both the forward and aft edges Flotation and propul-

sion adjustment means maintain the optimum position of the

unit in the water during use.

3.731.187
TEMPERATURE COMPENSATED FOLLING

MEASURING METROD AND APPARATUS
Rudolf H. Hausler, Rolling Meadows. and Robert W. Samp- Keywords: Fouling prevention

son. -Arlintlon. both of Ill.. assignors to Universal Oil

Compani. Des Plaines. Ill.
Filed Oct. 6. 197 1. Ser. No. 186.898

Ist. Cl. COle 27/02

U.S. r1. 324-65 R 6 Claims

An apparatus and method for measuring material buildup or je* a, "

fouling on a test specimen in which at least a portion of a tern-

perature sensitive voltage output means is located proximate a'

to a test specimen The extent of fouling is determined by the

change in current value or voltage value resulting from the " -

change in the heat transfer coefficient of the test specimen. .

The temperature sensitive voltage output means is at the same

temperature as the temperature of the medium in which the

test specimen resides and adjusts either the current value or

voltage value to negate the effects of varying temperature of .

the medium on the other value across the test specimen.
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MAY 8, 1973

3,731,491
OIL CONTAISNMENT BOOMI

Arthur L. Markel, And J. Riobert R. Hlarter, both of Miami. Keywords: Pollutant, surface barrier
Flia., assignors to Reynolds Submarine Services Corpoiration.
Miami. Fla. U.S. Cl. 2t.R. 61-5

Filed Oct. 12. 197
1

,.Ser. No. 18S-324
Inc. Cl. EOZb 15104

U-S. Cl.,I -L F I Claim

An oil containment boom comprising an elongated strip of
corrugated metal which is formed from a plurality of Sections
secured together end-to-end. The corrugated metal is , a -"

disposed Substantially vertically in a body of water and floated
therein with suitable nlotation means. In one form of the iven-
tion, the flotation means comprises a strip of plasuc material
adhesively secured to the corrugated metal. Its another form of
the invention, the previously described flotation means is sup- i
plemented with the aid of outrigger or Stabilizer floats which
estend generafly laterally outwarcily from the corrugated '

metal strip. Weights may be attached to the corrugated metal
strip to vary the freeboard height of the floating boom.

3.731,646
EXPLOSIVE EMBEDMENT ANCHOR PROJECTILE

Henry C. maye, Faiulax Cauty, Va., agneir to The Unitw Keywords: Embedme anchor
states of America as reprettd by thle Secretary of flu
Army

Filed Aug. 6.1970. Ser. No. 61,567
Int. CL B63b 21128

U.S.-CL 1 14- 206 & sCit..

An explosive embedment anchor for use in all types of
ocean bottom Sedimsents eeps consolidated rock. The
anchor forms the projectile which is fitted to the Sun barrel.
The assembly is lowered to tise ocean floor and a charge in the
gun is detonated by contact therewith to drie the anchor into
the seditneaL. The ancho is provided with a pai of hinged '

fluke having keying dapsn on their upper edges and riser ca-
bles Holding power is achieved by an upward pull on the riser
cables causing the keying flaps to wedge against the wall of the
crate formed by the anchor's awry mad the flukes open to
provide maximum pullout remtance-
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3,731.761
FLOATING PIER WITh SELF ADJUSTINIG STAIRWAY

ASSEMBLY
Raymood D. Glenn. P.O. Box 6. Cropwei, Ala. Keywords: Pier, floating; Small-craft

FMWe Aug. 19. 19
7 

1. Se. No. 173,062 service structure
Ira. CL EO6 1/38

U.S. C. 192-1 1Claim US. Cl. X.R. 182-97

A buoyant tier is ptvotalN connected to the lo-er ends of
laterally spaced, elongated. rigid support members with the
other ends of the rigid support members pivotally connected
to a supporting structure. Longitudinally spaced, parallel stair
members extend horizontally between and are pivotally con- - --- -----

nected to the rigid support members. Other elongated suppo
r t

members extend between and are pivotally connected to the
pier and the supporting structure to support and retain the "
stair members in parallel relationship as the pier moves to
various elevations. .- A "- -

3,731,813
FLOATING DEBRIS RECOVERY APPARATUS Keywords: Pollutant debris; Pollutant,

Robert . T1po, 249 El Caminlto, Livermore. Callf. mechanical removal; Pollutant
Filed May 17. 190l. Ser. No. 143.910 removal watercraft; Pollutant,

Int. C. C02b 9102 suction removal

U.S. CL 210-242 9 claims

A marine v-sel is equipped with a holding basin into which U.S. C1. X.R. 210-DIG. 21

floating pollutants are urged by a rotating skimmer with a
floating wier along the edge of the basin used to separate the
floating liquid debris from the surface of the water and allow it
to flow into a collection tank. A conveyor is used to remove
the solid debris from the holding basin.
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FROM ATERKeywords: Pollutant absorption; Pollutant

Divided and this application Jan. 22, 1971. Ser. U.S. Cl. X.R. 210-40; 210-DXG.21
-No. 10&.939

U.S. C). 210-30 Int. CL EO12b 15104 4 Claims
Oil, solid particles such as biological slime and floating

debrss, etc., are removed from water by an apparatus in-
cluding endless chain meam made up of a series of inter-
connected foraminous chambers holding a regenerable
porous filter material such as polyurethane. Preferably, ~
the filter material has an outer large pore section and an
inner small pore section. A plurality of buckets are at. #
tached to the chain means and. as the chain means moves .'

through a closed loop path, these buckets catch debris and
dump it into a holding b.ii. Simultaneously, the filter ma- A1.f
terial absorbs surface anid subsurface oil and the like from
water traveling through the fiter material. The filter ma- ~"
teiial is regenerated by squeezing the filter material to re- r
lease the cit.

3.132.162
METHOD OF REMOVING OIL, SPILLS

FROM WATER
Frederic C. McCoy, Deacon. Howard V. Hess, Glenhain, Keywords: Pollutant absorption

and Rodney L. Sung. Flahklll, N.Y., assigfson to Texaco
Inc., Now York N.Y.

No Drawing. Coodoustion-in-part of application Ser. No. U.S. C1. X.R. 210-DIG.21
2S,588, Apr. 3. 1970. This application July 6, 1971,
Set. No. 160,193 ILC 0b90

U.S. CL 210--40 7 Cladms
Oil spills are removed from the surface of a body of

water by contacting the oil with a coagulating amountNoFgr
of a coagulant such as asphalt and mixtures of wax oro igr
asphalt with anti-caking agents. Enough coagulant is used
to form a Bating. semi-solid man with the oil. The coag.
ulant may be used in finely divided form or in a molten
state.
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3.732,700
UNDERWATER PIPEIUNE AND CABLE TRFENCHLG

APPAR.ATUS
Robert P. Lynch. 5606 Farmwood Court. Alexandria. Va. Keywords: Seabed pipeline placement;

Fed Aug. 19. 1971, See. No. 173,161 Seabed trencher

InL CL EO2f 5/O. 16/I
US. CL61-72.4 14Clama U.S. Cl. X.R. 37-61; 37-65

An underwater trenching apparatus includes a bottom-rid-
mg frame assembly provided with a rotary cutter member car-
ned thereby. A plurality of vetical and horizontal rollers sup-
port and guide a pipeline above and adjacent to the cutting
elements of the cutter member during advancement to the ap-
panatus. Movable means are included to permit displacement .. ,,
of at least one of said rollers to allow lateral insertion or
removal of the pipeline from within the confines of the plurali- n a -,'7

ty of rollers after the frame assembly is disposed upon the
ocean floor in a straddling manner over the pipeline.

-i" '

3.732,701
UNDERWATER PIPELINE TRENCHIUNG APPARATUS Keywords: Dredge, cutterhead; Dredge intake;

Robert P. Lynch. " Farmwd C-urAla AkmfI, VM Seabed pipeline placemet.c; Seabed
Filed Aug. 19, 1971, Se-. No. 173,160 trencher

IeL CL E02f 5102. 1/00
U.&SCL61-72.4 11Claims U.S. Cl. X.R. 37-65; 254-105

A pipeline treieching apparatus includes a arriage adapted
to travel along the periphery of the pipeline. Rotary cutter
d ums advance with the cariage and are mounted upon frame
elements pivotally attached to the carrage. Advancement of
the apparatus is achieved by a reciprocating propulsion sec-
tion connected to the carriage and provided with clamping -- C.'
elements alternately enaging and releasing the pipeline as the
propulsion secton Ls extended and retracted.
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3,732841
EXPLOSIVELY EMBEDDED ANCHOR

Henry C. Mayo, Fairfax. Va.. assignor to The United States Keywords: Embedment anchor
of America as represented by the Secretary of the Army

Flled ar. 26.1971.Ser. No. 18299 U.S. C1. X.R. 52-155
IL l. B63b 21128

U.S. CL 114-206 A 2 Caums

The disclosed invenuon is an explosively embedded anchor -
assembly for use in all types of ocean bottom and in all water
depths. The anchor assembly has a shaped charge explosive
for producing a hole in a rock ocean floor, a projectile anchor
for embedding in all ocean floors, and a pro-jecule gun for ex-
plosively embedding the anchor. The assembly is provided
with bottom-contact detonating means which permits auto-
matic firing of the shaped charge and the anchor, and with a
buoyant reaction vessel affixed to the projectile gun to permit
automatic recovery of the gun.

3,733.582
DIGITAL DEPTH SOUNDER

Calvert F. Eck. Osterville. and Howard H. Hill. Pocasset. both Keywiords: Sonar, depth sotmder
o Mom, amignos to Datemarbitne uernmtlmtal, Inc., Paces.
mt. Maim. U.S. C1. X.R. 340-3E

Filed Feb. 25, 1971. Ser. No. 118.731
l11L Cl. GOls 9/68

U.S. CL 340-3 R 16 Clajm

A digital depth sounder in which a pulse of radiant energy is -; -- 77
directed towards a reflecting object and reflection is detected
by a receiver. wherein the time between the transmitted and ..

received pulses are measured as an indication of the distance
to the reflector, and in which both the gain of the receiver and
the power output of the transmitter are regulated in ac-
cordane with the strength of the received reflection."

--
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MAY 22, 1973

3,733.830
TIDAL FLOW SYSTEM AND METHOD FOR CAUSING

WATER TO FLOW THROUGH WATERWAYS Keywords: Channel barrier; Tidal estuary
Marcellus L. Jacobs, RI. 3 Box 722, Fort Myers, Fla. water level; Tidal estuary

Filed June 7, 1971,Ser. No. 150,286 water quality
tat. Cl. E02b 3100.15/00

U.S. CI. 61-1 13Claiims U,S. Cl. X.R. 61-2; 61-16; 61-19; 61-25;
137-236

A tidal flow system and method for causing flow of water
through waterways to flush said waterways and prevent stag-
nation of water and accumulation of debris therein, wherein a
one-way valve means is in said waterway between the ends
thereof, said valve means being clo.ed when the depth of
water on the discharge side of the valve is greater than on the
inlet side of the valve and said valve means being opened when
the depth of water on the discharge side of the valve is less
than on the inlet side thereof, the depth of water at least on the
discharge side of the valve being controlled by tidal action-

4-

Th

3,733,831
METHOD AND APPARATUS FOR PREVENTING

EROSION AND'FOR CONVEYING
Charles W. Sticker, Jr., Mohnton, Pa., assignor to Gray Tech Keyvords: Breakwater, concrete; Seabed

ladustries, lIc.,Mohntoa, Pa. foundation; Wave absorber beach
Codnueaon-in-part of Ser. No. 26,829, April 9, 1970. This

app~lia. Mar. 12, 1971, Ser. No. 123,5331

lit. CL E02b 3106.3(08
U.S. CL 61-4 S Claims

This invention relates to improvements for preventing er0-
sion of beaches by tidal waves comprising placing a plurality a l, AD
of conduit units in mating end-to-end relationship and bolting
them together by stressing wires extending through registering
holes. Each unit has a pair of deep legs or drag footers through
which fluid is forced so as to stabilize the support. The same
type of structure when considerably increased in size may
sere as a vehicular tunnel and may be provided with a
horizontal partition to provide ventiation at the top of theA
tunnel.C
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3,734.046
FLOATING DRY DOCK

Otto W. Schmidt, Leawood. and Richard O. Schmidt, Prairie Keywords: Small-craft launcher; Small-craft

Village, both of Kans., assignors to The Firman L. Carswell service structure

Manufacturing Company, Kansas City, Kans.
Flied May 10, 1971.Ser. No. 141,865 U.S. Cl. X.R. 114-43.5

Int. Cl. B63b 35/00

U.S. Cl. 114-0.5 8 Claims

A floating dry dock consisting of a buoyant platform having
a section adapted to be pivoted downwardly to form a ramp

extending at its free edge beneath the water level, and up

which a boat may be pulled from the water to the platform,. the

ramp section having sufficient buoyancy to support the boat,

or that portion of the boat weight eventually supported "-
thereon, cable mechanism for pivoting the ramp section S",.'

down-ardly against its natural buoyancy, cable mechanism 7' 4
for pulling a boat upwardly along the ramp section, locks for ,

holding the ramp section releasably in its elevated position.

and supports on the platform and ramp section for carrying
the boat.

3.734,206

POWER-OPERATED HAMMER

Anthony Edward Walter Last. Stowmarket, England. assignor Keyvords: Pile driver, impact

to The British Steel Piling Company Limited, Ipswich, Sul-

folk, England U.S. Cl. X.R. 123-46
Filed Apr. 29. 1971. Ser. No. 138.439

Claims priority, application Great Britain, May 4, 1970,
21,277/70 1nt. CI. £02d 7112

U.S. CI. 173-137 72 Claims

A power-operated hammer has a fluid-pressure piston and

cylinder arrangement for generating the working impulses.

The top of the piston fits an upper pan of the cylinder to seal

off a space such that the volume of the sealed space increases

as the piston makes a return movement and a partial vacuum

is created so that the resultant air pressure acting on the piston

accelerates the reverml of its movement and increases the

cycle frequency
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3,73d,294
POLLUTANT RECOVERY SYSTEM

James.J. Zerbe, 2323 Sth Avenue, San Rafael, Calif. Keywords: Pollutant absorption; Pollutant
Filed Jan. 15. 1971. Ser. No. 106,844 collection; Pollutant, mechanical

Int. Cl. EO2b 15/04 removal; Pollutant removal watercraft
U.S. CI 210-242 tO Claims

A system is described for removing a pollutant from the sur- U.S. Cl. X.R. 210-DIG. 21
face of %ater "*herein the pollutant is confined to a recovery
area and ts direc.ed to a recovery station hy a plurality of
linked booms. A particulate, floatable sorbent material is con-
tinuously distributed over the pollutant confined in the
recovery area as it moses to the recovery station. The sorbent - ,. -__

material is distributed in sufficient quantity to adsorb substan-
tially all o the pollutant prior to its arrival at the recovery sta--- _ -. ------ -- __-

tton. At the recovery station. recovery means are employed - - _

for removing the sorbent material and the adsorbed pollutant - .,. .e,' :. .m" - -- -

from the water surface. . -

3.734.5"
ENDLESS BUCKET DREDGE WITH ARTICULATED

LADDER AND SWELL COMPENSATOR
Cameron Edward McKay, 1632 Coronado Way, Burlingame, Keywords: Dredge ladder control; Dredge,
Calif., and George Paton Barker, Belmar, 85 Sauchenbusb mechanical
Road, Kirkealdy, Fife, Scotland

Filed Apr. 27, 1970,Ser. No. 31,945 U.S. Cl. X.R. 37-69; 198-94; 254-172
Int. CL E2f 1/14. 3/16, 7/06

U.S. Cl. 299-9 30 Claims

A deep-digging floating dredge having an articulated ladder
with two or more sections pivoted together for relative swing-
ing movement in a vertical plane only and a digging bucket
line supported by the ladder. The dredge ladder may have a -w..~
riled uppermost section, with either the same or a different
bucket line. For sea-going use the dredge may have sounding
means for determining instantaneously the height of the hull ,

above the bottom of the water on which the hull is floating, \ , /
angle sensing means for determining instantaneously the angle
to the horizontal of the upper movable ladder section. ad a -
control means receiving an input depth signal and an input
angle signal controlling the suspension length of the articu-
lated ladder sections and accommodating it to swells in the
water level on which the hull floats.
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3.735.129
METHOD FOR LOCATING THE POSITION OF MEMBERS

RELATIVE TO EACH OTHER
James 'Ailliam Montgomery, sad Michael D. Retfel. bothi of Keywords: Instrument, radioisotope; Structure

Houston. Tex.. assignors to Tenneco Oil Conmpany, Houston, inspection
Tex.

Flied Aug. 20. 1971.Ser. No. 173.535 U.S. C1. X.R. 250-83.3D
Int. CI. Gills 231!02

U.S. CI. 1.50-63 8 Claims
Energy from a paint source is directed through a piurality of

non-visible structutres having known dimensions in a given
plant Variations in the density of the material itasersed by
the energy vary the intensity of the energy reaching a photo-
graphic film Within the plane including the energy source and Az

the film, the distance from the 3ource to each of the structures
detertmines the lateral dimensions and the relative position of -
the structure's image on the fl. Given the distance between 7the source and the film, the lateral dimensions of the stoic- -
tures and the lateral position, size and intensity of the image I-
cast bv each of the structures an the film, the relative location -of all such structures with respect to the known position of a ~e
reference Structure M3% he determined either graphically or
mathematically

The device employed in the practice of the present inven-
tion includes a source of radio active energy carried in a
camera housing which supports the source at a known, fixed
distance from the reference structure. A film holder mounts
the film behind the non-visible structures so that energy
emitted fronm the source travels through the structures before
stiking the film. A small aperture in the camera housing
focuses the energy causing it to radiate from a paint. In use,
the housing is flooded with water, lowered below the water
surface and positioned about a subsurface well structure The
water in the housing is replaced with air after the housing is in
place to reduce energy attenuation caused by thse water.

MAY 29, 1973
3,736.554

SEISMIC EXPLOR.ATION
Mauie Barbier, Oume. Fiance, assgnor to Societe Anony-ie Keywords: Seismic survey methsod

dite: Societe Nationale, De Petroks D'Aqultaine, Couirty of
Courbevoe. Frane US 1 .. 301.C;301.Cfiled Junel19,1%69, Ser.No. &U,913 US l .. 301.C;301.C
Clima Priority, application Franc, June 27, 1968,

68156787
lot. CL COla 1138

U.S. CL 340-73R 5 claim
Seismic explorationt is efftcted using a seismic transmitter

and at least one receisver which ame moved in a continuoua
maner at a constant distance apsist while the tranismitter
transmitst a continuous senies of long signals and the received
signals are recorded ithiout interruption The triasmitted
signals are then correlatad with corresponding parts of
recorded signalds to obtasn seismic informatin, 5
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JUNE 5, 1973

3,736,677
SILT DREOC ING METHOD

Hear \lhertl.. ,1 North IIth W.. Prom. Utah Keywords: Dredge, mechanical

Division of Ser. No. 54,910, July 13, 1970, Pat. No. 3.679,004.

This application Mar. 24. 1912.Ser..No. 337.757 U.S. C1. X.R. 37-115; 172-26.5
lt. Cl. EO2f 5128

U.S. CL 7-19S A Claims

A method involving two aspects. One comprises dragging a
suitable scraper from a position remote from the shore of a

body of water toward it and lifting the scraper. i.e., not dump-
ing it, at the place the silt is to be deposited above its load of

silt The second aspect, which can be used aione or preceding
the flrst comprises dragging the scraper along the bottom of
the xldy of water only in the area to be deepened to loosen

and agtate the silt to put it in suspension so that normal cur-
rents in the body of water carry it towards the shore.
Thereafter, if desired, and with relatively short path of travel,

a scraper can pul redeposited silt near the shore onto it.

3,736.756

METHOD AND APPARATUS FOR ASSEMBLING AN
OFFSHORE STRUCTURE

James R. Lloyd, Houston, Tea., assignor to Esse Production Keywords: Offshore construction; .ffshore

Research Co.. Houston, Tex. platform anchor; Offshore platform,

Filed Nov. 3, 1971, Ser. No. 195,087 floating
Inlt. Cl. E02b 1 7,00

U.S. Cl. 61-46-5 9 Claims

Method and apparatus are disclosed for constructing a
buoyantly suppo"ed tower at an offshore worksite. Apparatus

is disclosed for assembling an elongated tower at an offshore

location by connecting a number of tower segments in end-to- -"

end relationship. The apparatus includes a rigid buoyant strut-

ture provided with a central vertical well. The buoyant struc-

tore is provided with meamnsor locking a tower segment in a

preselected position within the well to permit connection of its , ,-

upper end to an additional tower segment, and for releasing

the locked segment to permit the newly connected tower seg-

ment to be lowered within the well and locked in place for the

connection of an additional tower segment thereto. The

method includes the step of positioning a tower segment at a

piesected position within the well, aligned with the locked

segment and rigidly connected thereto. The locked segment is

then released and the riidly connected segments are lowered

and locked into place to permit the joining of additional tower

aggrnents. Additional segsents are joined to the assembled
section and lowered toward bottom untai the tower extends to

bottom. The buoyant assembly may then be elevated relative

to dhe tower and rigidly affixed to the upper end.
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3.736,759
PILE COVERING

Werner Blose. 2000 Hamburg 20. Germany, assignor to Keywords: Coating; Corrosion prevention;
Schlegel Manufscturing Company, Rochester, N.Y. Pile protection

Filed Feb. 1O. 1972, Ser. No. 225,217
Claims prior". application Germany, Feb. 17, 1971, P 21

07 446.4
Int. CL E02d 5i6O

US. CL 61-54 7 Claims

The invention applies to sheaths for protecting underwater
bodies such as piles by surrounding the body with the lower
end of the sheath secured to the body and the space between
the sheath and the body filled with a yieldable filler material.
The improvement is that the-filler material is an expandible.
synthetic material expanded in place between the shell and the
body to form a cioed-cell foam having a snug. sealing bond
with the surface of the body.

3.73"7.040
VESSEL FOR THE REMOVAL OF OIL ON WATER

Swerre Brydow, Spireavecen 6, 3150 Tolvirod. and Asge Slet- Keyvords: Pollutant removal vatercraft;
sijee. Job. Wessmasnas vei.7b, 3155 Asgardstrand, both of Pollutant, suction removal
Norway

Filed Apr. 27,1971,Ser. NoL 137,888 U.S. Cl. X... 210-DIG.21; 210-242
Claims prioritv. appllsdoo Norway,. May 4, 1970, 1677/70

fat. Cl. C02b 9102, EO2b 15iO4
U.S. CL 210-206 8 Claims

The present invention relates to an improved vessel for
removing oil from water surfaces, said vessel comprising
mans for carying out both a mechanical and a chemical
removal of the oil. Thus. in the fint part of the vessel there are
meahm for taking in water and oil and for the separation .. I
thereof by a skimming device. In the mar pan of the vessel .

which part communicates with said first part over an adjusts-
ble overflow means, are arranged means for spraying chemi- , ,
cais onto the overflow from said first part. An outlet wherein a
propulsion means for the vessel is placed, is located in the rear 
part thereof. u / / w
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3,738,029
DREDGING HEAD WITH PIVOTALLY MOUNTED MUD

SHIELD
james D. Harmon, Minneapolis. Minn., assignor to Inland Ser- Keywords: Dredge, cutterhead; Dredge intake;

vice Corporation, Mstinneapolis. Mlun. Water plant removal
Filed Dec. 10, 1970,.5er. NO. 96.705

Inc. CI. E02f 3192 Ui.S. Cl. X.R. 37-57
U.S. Ci. 37-66 11 Claims

A dredging head with a pivotally mounted mud shield and
cooperating intake assembly A head located at the end of a
dredge boom has digging and conveying screw augers at-
tached to a rotating shaft to loosen material such a mud, silt,
and weeds from the bottom of a body of water and convey it
toward an ntalte asirrnblv ahich includes a suction intake r

conduit, a ooasainary anvil, and an afcuate bar as-
sembiy. The mud shield confines material near the augers so
the material can he conveyed by the augers to the rotor. sta-
tionary anvii. and arcuate bar assemsbly which cooperate to
cut and shred the dredged materiai as it is pulied into the suc- 7
tion intake conduit. The arcuate bar assembly reinforces both-
suction intake conduit and stationary anvil and provides sup-

*,r the - 'or to~ prevent shaft :cf=ratioa ifcoilis~cn writh ~~4
an under-ater obstruction flexes %te shaft against me arcuate
bar assembly.

3,738,113
OFFSHORE OIL STORAGE STRUCTURE WITH

SU3A4ERGENCE SHELL
James Victor Madasy, and William A. Davis, back *l Glee El- Kerdt Of fsksore storage tanak, emergent

"-e. IIIL, asaignsirs to Chicago Bridge & Iron Company, Oak
Brook, In. u.S. Cl. X.R. 61-34; 114-.5T

Flled Oct. 14, IS7 1, Ser. No. 189.217
Rlot CL E0215 17100: 565d 89110

U-S. Cf. 61-46.3 14 Claimsa

An offshore structure flostable to a site for positioning on
the floor of a body of water havtng a roof shaii enclosing a
volume tiserebelow, said roof shell having a peripherai ballast-
ing ring, a conduit to remove air from beneath the roof shell
assd suiply the same with liquid its submerging the structure, a
submergence shell joined ait its bottom to the roof shell and ex-
tending upwardly spaced away frotp the roof shell thereby 1
defining a material wedl between the submergetsce shell and
the roof shell, a plurality of partitions dividing the material
weUl into compartmsents, means to supply ballasting material--
to. and remove it from, the material well. at least one hollow
vessel joined to the roof shell, said hollow vessel being of such
sian that the buloyancy, of the vessel wigl statically floait the roof
shell above the floor of a body at -s-itair partly or fully sub- '

merged at least withs all air removed from beneath the roof
shell and with the material wed fall of ballasting material and -

mesas to supply ballasting material to. and remove it from, the
hollow veseel.
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3,738.115
METFOD AND APPARATUS FOR PLASTIC HYDRAULIC

MATERIAL Keywords: Concrete form; offshore caisson,
Glchl Inoue. Osaka; Naoahi Kubo. Ashlys-shi, and Shogo Offshore construction; Seabed

Hal.,... Osaka, all of Japan, assignort to Osaka Cement Co., founidation; Seabed material
Ltd.; Naoahl Kub. and Osaka Consulting Engineer, Ltd. placement

Filed Mar. 28.,1972, Ser. No. 238,795
Int.CL E02dSJi.2 U.S. Ci. X.R. 61-53; 61-53.74; 61-56;

U.S. Cl. 61-63 6 Claims 61-64
.Method and apparatus fot placing hydraulic material

through watertight flexible tubes onto the bottom of a steel
column. in which said apparatus consists of watertight flexible
tubes for transferring said hydraulic material; supporting pipes
holding said tubes therein and having apertures on the wall
portions: and a steel column holding said pipes zlierein and , *
receivng the transferred hydraulic material onio the bottom i

the reof. -

3.738,164
MEASUREMENTS PERTAINING TO OCEAN CURRENTS

BY GEOMAGNETIC INDUCTION Keywords: Current measurement; Depth
Thoas B. Sanford. West Falmouth. and Robert G. Drever, preasure measurement;

Hatebsivlle. both of Mass., assignors to Woods Hole Oceasm. Instrument deployment
graphic Institution, Woods Hole. Mass.

Filed May 21.1971, Ser. No. 145,816 U.S. Cl. X.R. 73-1.89
Int. CL GOla 9108

U.S. CL 73-170 A 37 Claims

The variations in the magnitudes and the directions of
horizontal ocean currents are measured as a function of depth..
A mesurtog probe falls to a predetermnised depth and is car-
ried by the current. The probe has a circuit within which a '

varying elecric potential is induced by the earth's magnetic -i

field. This potential is a function of the velocity of the probe
and the velocity of the sea water. Data derived from this -

potential and the related sea water temperature and pressure )
are used to derive detailed vertical characteristic profiles of -
ocean currents.
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3.739.325
METHOD AND DEVICE FOR EVALUATING ECHO

SIGNALS % ITH ECHO SOUNDING SYSTEMS HAVING
DIGITAL INDICATION

Reinhard Ludwig, Kiel, Germany, assignor to Electroacustic Keywords: Sonar, depth sounder
Gesellischaft m.b.H., Kiel, Germany

FiledJune 10, 19
7

1,Ser. No. 151.947 U.S. Cl. X.R. 340-1

Claims priority, application Germany, June 13, 1970, P 20
29311.2

In L C L G O Is 9168 , . - .,0~ ,,0
U.S. CL 340-3 R 4 Claims -'4. " . ... os.;t

Method of evaluating echo signals with echo sounding
systems having digital indication of the sounding depth deter-
mined by the trAnsmission time of the bottom echo includes
comparing the transmission time of at least those echo signals "_'S - ,
having the intensity of bottom echos appeanng in a given .

sounding period ,ith the transmission time corresponding to
the sounding results of a preceding sounding period and. from
these echo signals, evaluating as botom echo that signal hay.
ing a transmission nie differing least from the transmission -(- , .,

.ime of the echo signai evaluated as bottom echo in use
preceding sounding peno, and system for carrying out the
method.

3,739.326

HYDROPHONE ASSEMBLY
Wayne L. Kerr: Thomas W. Duggn, both of Houston. TeL. Keywords: Seismic hydrophone

and Bill W. Davisa. Flagstaff, Ariz., assipors to Schlium-
bergerTechnologyCorporadon.NewYrk. N.Y. U.S. Cl. X.R. 340-3T; 340-10; 340-17

Filed July 26,1971, Ser. No. 166,251
InL Cl. GOlv 1/38

U.S. Cl. 340-7 R 7 Claims

A hydronhone assembly for use in a marine

streamer having a cable core includes a ' 'N

piezoelectric crystal in the form of
cylinder that is mounted in concentric

relation on the cable core by cap assemblies.
Each cap assembly is formed in two separate

halves that can be fitted together and
sealed with respect to the cylinder and

core after the crystal is in place and has

been connected to the electrical conductors

inside the core.
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3.739.543
HYDRAULIC DREDGE HAVING ARTICLLATED

LADDER AND SWELL COMPENSATOR
George P. Barker, "Behsar.'" 85 Saucheibush Rd.. Kirka ld,. Keywords: Dredge, cutterhead; Dredge ladder

Scotland. and Camet"vo E. McKay, 1632 Coronado Way, control; Dredge -ropulsion
BurlIngame. Calif.

FliedAug. 11.1970.Ser. No. 62.962 U.S. C, X.R. 37-72; 254172
InL Cl, E02f 318

U.S. Cl. 37-67 7 Claims

A deep-digging floating hydraulic dredge having an articu-
lated ladder with two or mnore sections pivoted together for

relative swinging movement in a vertical plane only with a
cutter head or other digging device and pump pipeline sup-
ported by the ladder. For sea~going use the dredge may have Ia Sol,
sounding means for determining instantaneously the height of
the hull above the bottom of the water on which the hull is

floating, angle sensing means for determining insauntaneously
the fore-and-aft angle to the horizontal of the dredge hull, and
control means receiving an input depth signal and an input
angle signal controlling the suspension length of the anicu-
!aied ladder sections and accommodating it to swells in the i
mater !evei on which the hull floats.

3.739.564
FLOATING BARRIER FOR CIRCUMSCRIBING OIL

POOLS OR LIKE REFUSE
Marcel Andre Bef. I I rue Voltaire, Namus (44 Loire Admla. Keywords: Pollutxant, surface barrier

dqual. Frae -

FledJuml. 1971,Ser.Na. 48.473 U.S. C1. X.R. 61-5
lat. CL EO2b 13/04

U.S. CL 61- F 3 Cims
A floaung barner for circumscribing and trapping oil f lts

or like refuse in harbors and other bodies of water comprises a
strip of noncorrodibIe material such as stAinless steel and pair
of buoyant floats removably fitted at intervalh on oposite sides
of the strap so as to support it vertically in the body of water,
Junction means interconnect the floats pairwise and are
removably engaged through the strip. A pair of watertight sta.
bilizing compartments is removably secured to opposite sides
of an end portion of the strip and are connectible to a hauling
or towing crat
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3.739.58
RESILIENT RETAINING WALL

Rkchard C. Schroter. Orinds. and David C. Thomas Morags. IKeY~ords: Bulkhead; Pile section connection;
both of Cal., asignorstoKiserAluinum &Chemcal Pile, sheet; Pile, steel
Corparadon. Oakland. Calif.

Filed lowe30, 197 1, Ser. N. IS8, 188 U.S. Cl. X.R. 61-39; 61-62
LaL.E02dS5106

U.S. CL61-49 .1Claila
A marine retaining wall and the like comprised of a series of

hingedly interconnected corrugated metal sheets anchored in
place by adjustable earth anchors, whereby adjacent corru-
gated sheets can move relative to each other in response to the
normal movement of water, wave and soil without becoming
disengaged from each other. fracturing, or losing their effec-
tiveness in sealing the land off from the water.

3.739,913
DEVICE FOR FENCING AND ABSORBING

CONTAMINATING OIL SPILLS ON WATER
TIheodorv scar Bogosisa Somernille.,NJ. assignor tn Johns- KaYwords: Pollutant absorption; Pollutant,

M~anvile Corpnradoan.New'-York, N.Y. surface barrier
Conduadn-in-part of Set. No. 8011.465, Marcia 10. 1969.

abandned, which Is acntiuuatlnia an of Ser. No. U.S. Cl. X.R. 210-484; 210-010.21
748,977, July 31. 1968. abandoned. This appileatine July 16,

1910. Ser. No. 55.335

U.S. CL 2 10- 242 a CE0b1049 Claims 118
An elongate body of oil absorbing material and flotation 1  

li
material including longitudinal reinforcing or strengthening
means whereby a plurality of bodies can be linearly disposed 114
in end-to-end relationship for temporarily fencing oil spills ona
water for retention and absorption of tse oil. 'd 1

The body contents comprise oil absorbing fibers - natural 1120
or synthetic or combinations thereof - and may include a
flotation material interspersed therewith to aid buoyancy of
the body even after saturation of the fibers by oil.
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.3.740.098

MULTI-WHEEL UNDERWATER EXCAVATION
MACHINE

Friedrich Lachnit. MulheimiRhur. Germany, assignor to Keywords: Dredge, cutterhead; Dredge intake
Deutsche Babcock & Wilcox Aktlengesellschaft.
Oberhausen. Germany U.S. C1. X.R. 37-9; 37-54

Filed Nlar. 19.197 l,Ser. No. 125,983
Claims priority, application Germany, Apr. 3. 1970. P 20 15

894.5
Int. Cl. E02f 7/00

U.S. Cl. 299-8 S Claims

An underwater excavatin _ ,Jevice having a cutting means to
cut into undcrater land surfaces. a collecting means for col-
lecting the exca.vated material, and conveying means for con-
veying the collected material from the cutting means to the e
zollecting mean A transporting wheel is centrally disposed

on the device and has radially outwardly extending edges
disposed laterally on each side of the wheel which form a as
channel around the circumference of the wheel. The conveyor

-,t.. . tch is adapted ! , -' received hy te adiaily ext'e ding r.
edges of the wheel and sdiscosed on theexcavating device so
as to be guided in the channel, conveys the collected material
from the cutting means to the collecting means.

3,740,454
CONTROLLED BUOYANCY ELECTRICAL STRAND

Rudolpth P. Armlt; WilOlm W. Ulmer. an Danlal G. Stow, an Keywords' lf .ntXM t cab.e

of Mmikqon. Mil.. nignrms to The Amncoals Company,
New Yofh.N.Y. U.S. cl. X.R. 174-11OF; 174-113R

Flied Jam. 6, 1972, Ser. No. 215,858
lit. CL HOIb 7112

U.S. CL 174- 101.5 11 Clais

A fine expendable wire strand with a slow, predetermined
sinking rate in sea water is formed of enamel-film insulated " * '
conductors covered, along with a tensile strand, by a polymer- A:*
ic foam, interspersed with glas bubbles. .
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3,740.708
SEISMIC PNEUMATIC ENERGY SOURCE WITH BUBBLE

EUMINATOR AND SIGNAL OSCILLATION
ATENUATOR

William E. Phillips. Houston, Tex., assignor to Texaco. Inc.. Keywords: Seismic explosive acoustic

New York, N.Y. transmitter

Filed Dec. 27. 19
7

1. Ser. No. 212-166
lot. CI. H4b 13/02 U.S. Cl. X.R. 181-0.5R; 340-8

US. Ci. 340-12 I9 Claims

A first chamber having a flexible outer wall for receiving ex-
panding gas from a seismic pneumatic energy source for being
inflated has a second chamber connected thereto for receiving - - -

the expanding gas from the first chamber, and alternatively. a
vent to the atmosphere attached to the second chamber for
containing all gas from the pneumatic source for eliminating
the usual air bubble when activated underwater and for at-
tenuating subsequent signal secondary oscillation after the
desired initial acoustical signal pulse.

.

~I_- -i§ -

JUNE 26, 1973

3,740.955

FLEXIBLE OIL BOOM FOR HIGH SEA
Robert A. Foeshierg, Montreal. Quebee, Canada. assignor to Keyvords: Pollutant, surface barrier

Hurum Shipping & Trading Company, Ltd., Montreal,
Quebec. Canada U.S. Cl. X.R. 61-IF

Filed July 7, 19Fl. Ser. No. 160.483
InL CL E2b 15104

U.S. CI. 61--1 F 9 Claims

A flexible oil boom is described which has unique capabili-
ties of being compactly stored and also being extremely stable
in heavy seas. The boom includes a curtain wall of sheet
material for deploying in a substantially vertical position in the
water such that the upper edge is above the water surface and
the lower edge is below the water surface. A plurality of sub-
stantially vertical stiffening members are positioned in spaced
relationship along the length of the curtain wall, these mem-
bers being arranged in opposed pairs with the curtain wall
sandwiched between. Outrigger members are connected on
each side of the boom a short distance below the water line
and each outrigier has an inner end pivotally connected to a
stiffening member and an outer end having a connector for
connecting a float thereto. A restraining member allows the
outriuger to swing between a downward retracted position ad.
jacent the stiffening member and an operating position sub-
stantially perpendicular to the stiffening member. Keel mem-
bers are pivotally connected to the lower ends of the stiffening
members at both sides of the curtain wall and these keels are
held by restraining members which allow them to swing
between an upper retracted position adjacent the curtain wall
and an operating position in which they are upwardly and out-
wardly inclined.
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3,740.956
PORTABLE RETAINING STRUCTURE

Arthur L. Guy, Houston, and David E. Galloway, Simonton, Keyvords: Offshore construction; Offshore
both of Tea., assignor to En Pvuducioa Research Com. island; Ice structure
pasy. Houston. Tea.

FiledNov. 12.1970, Ser No. 198,121 U.S. C1. X.R. 62-260

Int. CL E02d 2 1/00
V.S. CI. 61-46.S 12 Claims

A portable marine structure for use as in artificial iisand
and retaining support for fill material ,cludes a tank member *0

having a base member and a -all member sealed to the base " - 2o

member and capable of being flooded with water and sunk in a .3
body of water with flood water to be replaced by select fill ..-
material, that may or may not be frozen to resist ice forces
against the retaining structure The floatable structure also in-
cludes an outer shell having an outer wall member spaced
from and surrounding the tank wall member and a truss
system connecting the tank wall member to the outer wall
member. The outer shell is open at top and bottom. The artifi-
cial island structure is created by floating the marine structure
to a desired water location. sinking the structure by flooding
the tank with water and then nsebmring the structure by filling
the outer shell with fill material. When the structure is to be
salvaged, it is floated by removing the frill material from the
outer shell and removing water from the tank member

3,741,119
REMOTE ROCK BREAKING METHOD APPARATUS

THEREFOR
Robert E. Eckela. 2101 Yougfleld, Golden, Cole. Keywords: Sealbed ttencher

Filed Feb. 22, 197 i,,Ser. No. 117,537
Int. CI. F42d 1/02,3/00 i U.S. Cl. X.R. 102-24HC

U..CI. 102-23 12 Claims

A method of remotely breaking rock, or the making of
predetermined size holes in the earth, in a precise position,
Suspends an assembly of prepositioned shaped charges in a
pendulum arrmy between a distance line of sight signal geniera.
toe and receiver for such signal for accuately positioning the
charges in a predetermined location. The pendulum a.ray may
be precisely laterally aligned along the predetermined line.
and longitudinally along the line in accordance with predeter-
mined mappings. The method provides a means of explosively
forming trenches along the bottom o( bodies of deep water.
the precmon breaking of underwater rocky barriers. etc..
using an optmum special arrangement of a plurality of
charges. The spacial arrangement being determined by testing
on smular rock. The apparatus for such method includes ar-
ticalated sinking rafts supporting such specially arranged
charges which are arranged for lateral and lotsgstudial level-
ing.
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3,741.320
SUBSEA DRILLING ASSEMBLY

Karl Erik Hilfing. Stockholm, Sweden. assignor to Atlas Copc. Keywords: Sampler, power supply; Sampler,
Aktiebolag. Nacka. Sweden seabed-drilled core

Filed July 12. 1971.Ser. No. 161.851
InLCI. E2bl1l14.47102 U.S. CI. X.R. 175-45; 175-85; 175.52

US. Cl. 175-6 19 Claims

An ciT-shore drilling assembly comprises a main body which
has sheaves or pulleys so that it can he lowered from a vessel
like a block.

The main body performs a core drilling operation resting on
the seabed. A traveller body can be pulled up and down
between the vessel and the main body. fetching a core-con-
taining core barrel inner tube from the bore-hole and deliver-
ing it to the vessel and returning it the emptied core barrel
inner tube to the core barrel outer tube at the bottom of the
bore-hole. The traveller body is firmly attached to the main
body when it lands thereon.

3,741.333
GENERATORS OFTLUID WAVE TRAINS

Raymond Muniz, Versailles, and Robert Argirakis. Legue de Keywords: Seismic implosive acoustic

Longroi. both of France. assignors to Compagnie Generale transmifter
De Geophysique, Paris, France

Filed Jan. 23, 1969, Ser. No. 793,41$ U.S. Cl. X.R. 116-137R; 3407; 340-17
Int. CL GOIv 1102

U.S. CL. 181--.5 H 7 Claims

A generator produces vacuum or pressure surges in a sea or
a lake so as to form seismic wave trains passing through the
bottom of the water bed and back into the water for sub-
sequent investigation. The generator includes a movable
system, mainly a disc or a cylinder cover adapted to move
between predetermined limits under the impact of a hammer-- '-'' - -- j 4"
ing means constituted as a pison urged forwardly in a cylinder 1

so as to violently strike the rear end of the movable system and
to produce thereby the desired surges to the rear and/or front 6
of the movable system. The hammering means is subjected
when released to the hydrostatic pressure which urges it for-
wardly into engagement with the rear end of the movable
system constituted advantageously by a rod rigid with the disc
or the like and extending coaxially in the cylinder for coopera-
uon with the piston.
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3.741.391
APPARATUS FOR ELIMINATING OIL SLICKS FROM

LARGE BODIES OF WATER
Ferdinand Philipp Donsbach, Rudesheimer Str. 35b, 633 Bad Keywords: Pollutant, suction removal

Kreuznach. Germany
Filed Jan. 13.1971. Ser. No. 106.202 U.S. Cl. X.R. 2lO-DIG.21; 210-242

Claims priority, application Germany, June 19. 1970. P 20
30 209.4

lnt. Cl. BOld 23100
U.S. C. .to- 123 12 Claims

Water cointaminated with an oil slick is drawn into and con.
fined within a large tub shaped vessel so that the lighter con. s.

tamsinating liquiu can be drawn off at the top while the water is ~"
pumped away from a lower level.

3.742,435
FATHOMETER MEANS AND METHOD

Keh Penn. and Steven A. Stubblefield, both of Houston, Tex., Keywords: Sonar, depth sounder
asigno to Texaco Inc.. New York, N.Y.

iled June 3. 1971. Ser. No. 149,595
lot. CL. GO Is 9168

U.S. CL 340-3KR 7 Claims
A fatlsomieter. for measuring the depth in water to a sloping

bottom e.jrface. includes a transmitter, periodically providing
pulses in the water, and at least a pair of receivers arranged in a

a predetermined manner with the transmitter. Each receiver ,, c~e

receives reflection pulses of the transmitted pulses fram the15
sloping surface. Synchronizing pulses coinciding with ther
transmitted pulse and outputs from corresponding receivers .. ~.. ..

control elapsed time circuits to provide signals corresponding
to time intervals. Each time interval starts with the transnsis- 1

sion of a pulse by the transmitter and the reception of a reflec-

tion pulse by a corresponding receiver. An analog computer
provides outputs corresponding to the water's measured depth

and to the location of the depth measurement in accordance
with the time interval usals and the knownl predetermined
arrangemlent of the tranamnitter and the receivers. A recorder
prow"de a record of the depth measurement and its proper Ia-
eatism in accordance with the outputs from the analog com-
pWm.
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3,742,436
SIDE LOOKING SONAR APPARATUS

Charles HI. Jones, Murrysville. Pa.. assignor to Westinghouse Keywords: Sonar, side looking
Electric Corporation, Pittsburgh. Pa.

FiledMar. 24,1971, Ser. No. 127,654 U.S. Cl. X.R. 340-9; 343-5PC; 346-33EC
lot. Cl. GO Is 9166

U.S. Cl. 340-3 R 12 Claims

A side looking sonar transmitter projects acoustic energy to
sonify a certain area on the sea bottom. A receiver apparatus
forms a plurality of receiver beams for receiving reflected pro-
jected acoustic energy from a plurality of adjacent receiver
strips. A display apparatus is provided for portraying signals
associated with these strips. The area portrayed is made equal
to or less than the area sonified and the apparatus is uelized in____________
a linear mode or a rotating mode. ___________

JULY 3, 1973

3,742.535
OPEN OCEAN SHALLOW WATER MOOR

Paul L- Horre, La joae and Robert M. Bridges, Noribrldge. eywords: Buoy mooring system; rnatnmnt
both of Calff, swgnori'tO The BesidlZ Corportidon, deployment
Soubfkl. mkb

Fled Mar. 31, 1971, Ser. No. 129,716
IRL CL B63b 2I1/00; GOlwm 1100

U.CL 9-8R 8 Clims

An open ocean moor is disclosed for use at comparatively
shallow ocean depths. The moor consists of a buoy floating on
the surface which is fastened to an anchor on the bottom by
means of a flexible tether 'Inned of a plurality of linked aec- :- --

tions of highly elastic nii ial such as rubber of relatively j
large cross-sectional ares. The elastic section are formed with '
heavy loops or eyelets at each end, and adjoining sections are.
connected by means of a link forned of two mating double------
grommet assemblies which, preferably, are also formed of-------
mating configuration with respect to the loops to minimise
strew concentrations. An electrical cable which is connected - . -

to various underwater instruments extends from the buoy to --

the anchor. This cable is supported on the flexible tether line .7
by nien of separate cable clamps on the links. A substantial
amount of sleck must be maintained in the electrical cable to in ~ j~
allow for stretching diring period of high wave action
without danger of pulling the cable taut. The electrical cable is
fastened to the anchor and to the buoy by means of cable ter-
mination devices of a type known in the sat.
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3,742.715
PROTECTING A STRUCTURE IN WATER COVERED

WITH SHEET ICE
Kenneth G. Nolte, Talsa, Okia., Asslgor to Amoco Production Keywords: Ice protection; Offshore structure

Company, Tula s , Okla. fender; Ice structure
Filed June 9, 1971,Ser. No. 151.334

IULCI. EO2bi/00.15'02 U.S. C1. X.A. 61-46.5; 114-.5; 175-7
U.CI- 9 Chums

This invention relates to a method of protecting a structure
such as a vessel or platform located in water covered with an
ice sheet. It especially relates to those areas in which pressure Cr E u ¢cn,4G . uA%.AL CE
ridges (a region of built up ice rubble formed by thrusting ac- .0
tion of two sheets of ice.) occur in the ice such as in the Arctic

regions. In a preferred embodiment, a thickened or
assengthened section of ice is formed around at least a part of
the structure and open water is maintained between the - -
ittengthened iection of ice and the structure. Just outside the
strengthened section of ice is a buffer zone in which the sheet - -

of ice has been weakened such as by cutting trenches partly
through the ice. When a pressure ridge occurs in the area of
the structure being protected, it is directed through the
weakened section of ice around the strengthened section of
ice. The pressure ridge should form in the weakened section
away from the structure being protected.

If a crack should occur between the legs of a temporary
structure, it could damage such structure by puiling the legs
apart. Here a weakened section of ice is provided away from
the structure to cause the path of the crack to be away from
the structure. Ways of strengthening the ice and making the
weakened buffer zone are disclosed.

3,743,030
MECHANICAL PILE DRIVING HAMMER

Henry A. Glfford, 2105 13th S., Galeus Park, TeL Keywords: Pile driver, impact
Fled Apr. 6, 1971,Ser. No. 131,731

Int. CL Eg02d 7/08
U.S. CL 173-124 4 Clama

This all mechanical hammer is made of two parts: (I) the -
piston asaembly which delivers the blow. (2) as outside frame
.to lift and guide the piston. There is a lock and rigger release
mechanism which locks the piston in the upper part of the
outer frame. The only lift line fastens to the outer frame lifts
the complete amembly to a desired height. The lock is then ,.hand tripped by an attachad rope allowing the piston to fall" . ..

and strike the pile. With the piston resting on the pile, the
outer frame is lowered until the two pus are again locked
together and ready for another cycle.
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3,744,016
FOAM SEISMIC STREAMER

Billy W. Davis, Flagstaff. Airiz.. assignor to Schlumberger Keywords: Seismic streamer cable
Technology Corpisratiun. New York. N.Y.

Filed Jan. 11. 197 1. Ser.No. 105.547 U.S. Cl. X.R. 174-101.5; 174-110F; 340-9
Lot. Cl. HO~b 13102; GO ly 1102

U.S, CL 340-73R 7 Claims

A neutrally buoyant seismic hsydrophooe streamer is Con-
itructed by extruding a syntactic foam material comprising an
estoaserc material and gas filled microspheres onto a can-
tral stress member to form an elongated streamer member.
'Me streamer may then be covered with a suitable water and
oil resistant, abrasion resistant covering and be provided with
exteriorly aflixed hydrophones, or hydrophones can be affixed
to the foam core and an outer protective sheath can he ex-
truded or otherwise provided around the streamer and the
hydrophones to provide a uniform diameter streamer as-

sembly. Extrusion is effected utilizing a suitable elastoplastic
material which can be extruded at temperatures below about i
300 psi to avoid bursting the glas flled spheres of the syntactic

3,744.018
METHOD OF AND APPS.RATUS FOR PRODUCING A

REPETITIVE SEISMIC IMPULSE
Charles D). Wood, I11, Site Amoeio. Tex-. assigoor to Southwest Kerticrds: Seismic explosive acoustic

Research lissdito Sa Astoeo. Tex. transmitter
Filed Dee, 22, 197 1. See. No. 210,7"

lUL.CL HOdl3100 U.S. Cl. X.R. 181-.SNC
U.S.CL 340-12 SD 6 Cbaim

The improvement in the method and apparatus of preduc-
ings a seismic source in water by a combustive explosion by
reducing the oscillation of the explosive exhaust gas bubble in
the water thereby reducing extraneous seismic impulses. In--___
jecting an air/fuel mixture of Ims than the stolchiosnetic
quantity into the climber to provide an excess of air, and --

sate the mixture haa been exploded and released into the
water, injecting additional fuel into the free air in the exhaust ______________
guses which provides additional combustion to increase the
pressre in the exhaust gama to dampen the oscillation of the
pressure in the ga8 Injecting add idonall fuel into the hot ex-
haost gase and excess sir for maintaining the exhaust gas bub.
ble pressure at or above the water pressure surrounding the
exhasust gases.
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3,744,020
MAXINE SEISMIC SOURCE

%xit'be A. KIfy7. Housta. Te. andpor to Production Keywords: Seismic explosive acoustic
Reesrcb Company, Houonv, TeaL trantetcer; Towed vehicle

FIlSep4. 22, 1971, Ser. Na. 182,797
Iat.CL HAb13 100 U.S. C1. X.K. 181-5NC

U S. CL 0-12 SD 7 CWaI

A i.anne scusmic source u described including 3n enclosure
for containing a large quantity of gas Disposed beneath the
ervfel'urt Ate one or monre controlled s Smic sources.
preferably of the type wherein tsi esplovsie asaeous miature a-
detonated withn An expansible enclosure Means are trc,,ded
for-the puipose of towing the source at a determinable depth
from a v'swiet and (at stabsiizing the apparatus dunng towing
operations,

3.744,211

OFFSHORE SEISMIC EXPLORATION METUoO
ia V. Todd. Hooas, Te, sapmr to Teas lag.. New Keywords: Seism.ic survey method

York, N.Y.
Jul eda 13, 19I71. Sr. No. 162.14 U.S. Cl. X.R. 181.-M.S VS; 340-7; 340-15..CP

Im. CIL G01v 1/00
US. CL 34-IS.S TIC 7 Claim

A method of carrying out offshoe-type eismic cip &oktm.
It involves sussultansous running of a deep-reflection profile
and a uhualow-reflection ptof le without substantial inter- r
ference of one with the other.

~2
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JULY 10, 1973

3,744.2S3
OIL SPILL BOOM

Patrick Yelvertoa William; Kerry Charles Williams, both of Keywords: Pollutant, surface barrier
Casslecrag, N. S. W., and Charles Edward Heath, Caring.
bh. N. S. W.. anl of Australia. smignors to Stamford Aus-
trais Pty. Ltd.. New South Wales, Australia

Filed Mar. 20,1972, Ser. No. 235.901
Claims priority, application Australia. Mar. 29, 1971, 4444

li. Cl. E026 15104; B636 35100
U.S. CL 61-1 F 4 Claims

An oil spill boom to restrain the passage past the boom ofoil oat"
spilt onto water. The boom compnses a plurality of alignable
interconnectable floats, a continuous screen barrier extending
through, between, above and below the floats with the part
below the floats formed of two wall spread apart at the bot-
tom to provide an open bottom water ballast chamber, props "
and stays to support the screen barrier erected.

3.f44.234
PROCESS AND APPARATUS FOR CONTAINMENT OF

AQUEOUS POLLUTANTS
Rihard P. Feanefly. 33-23 14?th SL, Flushing, N.Y. Keywords: Pollutant, surface barrier

Filed May 17. 1972. Ser. No. 2S3,981
le . Cl. EO2b 15104 U.S. Cl. X.R. 61-6; 210-170; 210-242

U.S.C el 1-I 9Claims

An air or bubble barrier which can be used to contain and
deflect aqueous pollutants, such as oil, flotsam and the like, is
confined within its desired line of travel by placing a mesh
material between at least one point adjacent the generation
point of the gs below the surface of the water and a point
which is adjacent the surface of the water. The mesh material
can be ordinary wite screening used in household screens. The
use of the mesh material insures that the bubble barrier will - "' -

follow desired line of travel largely unaffected by currents or
eddies which would normally disperse the bubble stream to an
undesirable extenL
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3,7".257
WATER.SURFACE CLEANSING SHIP

WIllam Frank Spanner. 4. Abion Terrace. The Common. Keywords: Pollutant absorption; Pollutant,

PkAtway, Bristl SS12 6AN. Gloucestershire. Eagiand mechanical removal; Pollutant

Filed Dec. 1. 1971. Ser. No. 203.786 removal watercraft
lOt. CL E02b 17(00. 15/04

US.CL61--46.S 10Claims U.S. Cl. X.R. 61-63; 114-.51; 210-DIG.21;

A water-surface cleansing ship having a hull provided with a 210-242

channel extending longttudinally through the hull. At least

surface water to be cleansed is caused to flow in operation of
the ship. through the channel, by motion of the ship either
self-propelled or towed and/or by flow causing means such as

a paddle wheel in the channel. The ship has means for remov-
ing and recovering contaminant such s oil from water flow- _ __j

mg through the channel. The contaminant removing and I -

recovering means preferably include a mesh grill, one or more - -
conveyor belt and tank assemblies, and detergent sprays. --

3,744.638

OIL MOP AND METHOD OF USiNG SAME
ierbertM. Rbode 5419 Pratt Drive. New Orkans. La. Keywords: Pollutant absorption; Pollutant
Codadoo-im-partfe Ser. No. 52,448, Jly 6, 1970. PaL No. mechanical removal

3,661,11. This applicat Apr. 13, 1971, Ser. No. 133,80
11L CLEO2bI504 U.S. Cl. X.R. 210-396; 210-DIG.21

U.S. CL 210-242 3 Claims

The present disclosure is directed to a method of removing

oil from the surface of a body of water with an oil mop made

of thin gauge narrow strips of polypropylene or similar materi-

aj p-ased through the oil on the surface of water and then

through wringera and/or water or chemical srays or both to

remove the oil from the mop. depositing the oil in a receptacle

and returning the non-oil ladened mop back into the oil . -

covered water to pick up more surface oil. . . '. -
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3.745,115
METHOD AND APPARATUS FOR REMOVING AND

RECLALMLNG OIL-SLICK FROM WATER
Martin F. Olsen. 3192 Cambridge Ave.. New York, N.Y. Keywords: Pollutant, suction removal

Filed July 13. 1970. Ser. No. 54.509
InLCl. Bold21OO.33/40O EO2b 1504 U.S. C1. X.R. 210-DIG,21; 210-97; 210-119;

U.S. Cl. 210-t3 4 Claims 210-242
One or more tats are provided for mmer l on 'n i oil-

,IiK atfected water area. lhe Iloas having a coilecting com-
partment and a ballast compartment, and a limit vaive for the
ballast compartment, such that the floats will be partiall) sub- "
merged at the level of the collecting compartment so that the
oil and water mixture may be collected. Flexible tubes are also
provided for the collecting compartment for transferring the
collected oil and water mixture to a separation tank. The
separation tank has two ball float control valves, one of which
permits the clean water to drain back into the environmental I /
water area and the other of which permits the collected oil to
be drained offfor further use or refinement.

JULY 17, 1973

3,745,773
SAFETY OFF-SHORE DRILLING AND PUMPING

PLATFORM Keywords: Offshore platform, fixed; Pollutant
Bymoa H. Cunningham, Saratoga, Calif., assignor to Offshore collection; Pollutant, submerged

Recovery System Inc barrier; Pollutant, suction
Filed June 16, 1971, Ser. No. 133,507 removal

Int. CL EO2b 17/00; EO2d 23100; Bold 33100
U.. CL61-46 IClaim U.S. Cl. X.R. 61-iF; 210-242

A safety off-shore dolling and pumping platform is provided
wherein the platform us equipped with a large catchment basin
which is spaced above the ocean floor and which haa an open-
ig therein so that drilling and pumping operacona can be

conducted within the catchment basin. In the event of an oil
leak means are provided for recovering oil which naecs in the
catchment basin. saving the oil and preventing pollution. -
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3,745,774
UNDERWATER ANCHOR STRUCTURE AND METHOD

OF SETTIING SAME
Frank W. Sharp, Jr. Houms, Tea., aangoor to The Offshore Keywords: Embedment anchor; Grouting;

Company, Housto. TeaL Offshore platform anchor
Filied July 27, 1970, Ser. No. 58,450

IDLCLB63b21I00; EO2dS54;E2 b712 u.s. cI. X.R. 114-206; 166-.5
U.S. CL 61-46 4 Claims

An une'jter anchor structure haing a tubular body. a
drill hit secured zo the lower end of the body. a stop plate
secured to the exterior of the body, means for releasably con-
necung the upper end of the body to a drill string and a swivel 41.
joint rotatably mounted around the body above the stop plate.
part of the joint being releasably connected to said body and
the method of setting such underwater anchor structure in. 2
cluiing the steps fltriling a well bore under*acer *,th the
inchsor struczure tta,Oced :0 a drill string. 'lowing cement

through the rill string and the anchor structure ;nto the well
bore. releasing the drill string from the anchor structure and
recovering the drill string "rsile leaving the anc ior structure
cemented in the well bore; this abstract is neither intended todefine the invention of the application which, of course.,i

measured by the claim. nor is it intended to be limiting as to
the scope of the inventon :n u- way.

3,745.775
UNDERWATER IN SIU PLACEMENT OF CONCRETE

Lawrence F. Kahn, Ann Arbor, Mich, assig o" to The United Keywords: Concrete form; Seabed foundation;
States of America as repreented by the Secretary of the Seabed material placement
Navy. Washington. D.C.

FiledNov. 22,1971. Ser. No.201,016 U.S. CI. X.R. 61-30; 61-63
[aL CL EO2b 3100

U.S. Cl. 61-46 $ Claims

A flexible container filled with dry concrete which wiU
quickly set upon the addition of moisture. Because of the con-
tainer's flexibility, it may be formed into any deaired container
to fit available space after which moisture is added. v
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3,745,776
ANCHORING METHOD FOR OFFSHORE MARINE

STRUCTURES
Laurene M. Hubby, Houon. Tex, assgane to Texaco inc., Keywords: Embedment anchor; Grouting;

New York, N.Y. Offshore platform anchor
Filed May 13, 19

7
1,Ser. No. 143,074

Int. CLE02dS/44 U.S. C1. X.R. 61-46; 61-53.62
US. CI. 61-53.6 4 Claims

The invention relates to a method for forming an anchonng
or foundation base for an offshore marine structure. Said
method includes the embedment of an elongated support
member lower end, which extends downwardly into the sub-
stratum and upwardly through the body of water. The lower
end of said member is firmly fixed in the substratum by the ap- -

plication of a cement jacket thereabout which terminates at
zhe lower end of the column in an outwardly projecting, par-
trally bulbous cement base Z

The apparatus for achieving said foundation includes an
open tructured anchonng cage which depends from the sup-
port memr-er to form a firn engagement with the cement base

3.745.777
CONFIGURATIONS FOR ICE-RESISTANT PLATFORMS

Kenneth A. Blenkarn. Tulsa. Okl.. assignor to Amoco Produc- Keywords: Ice protection; Offshore platform,
toe Company, Tulsa, Okla. fixed

Filed June 18. 1970, Ser. No. 47,403
lnL CL EO2b 17/00 U.S. C1. X.R. 52-648

U.S. Cl. 61-46 a Claims

This concerns a deck or platform supported by piles above a
body of water. The deck is supported by slanted or battered
piles which converge to a small apex area at about the water _ _ ____

line elevation. The slanted piles permit th,! horizontal transer
of load into the soil by means of axial loading on the piles.?
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3.746,122
MULTI-DIRECT1ONAL SEISMIC EXPLORATION

METHODS
JIe Davis. Dallas. Tea. assignor to Avrme Oil and Gas Co., Keywords: Seismic hydrophone array;

Inc.. Midlad, Tez. Seismic survey method
Filed Masr 21, 1971. Ser. No. 145.811

IntCl. GOv,13. J/I1 U.S. C1. X.R. 340-15.5CP; 340-15.5; 340-15.5MC

U.S. CI IA1-.5 R 21 Claims

A numer of seismic detectors are loca'.d im. a l'i '" -n
-

Finnaj array on the surface of the earth, either n land ,or at
sea. One or more seismic disturbances are produced in tUe

vicinits of the setsmic detectors at points located to produce

iampiing of sanous subsurface reflection rint% to form one

or more two-dimensional areas of coveraee. For each setsmic

disturbance, the subsurface reflections thereof received by the ,

vanous seismic detectors are recorded In some embodiments.
the seismic disturbances are produced at points located to

produce multi-directional sampling of each of various subsur-

face reflection points and recordings for different ones of the

seismic disturbances are combined to produce stacked

recordings wherein multi-directional reflections from com-

mon subsurface points are added.

3,146.123
METHOD OF AND SYSTEM FOR REDUCING

SECONDARY PRESSURE PULSES IN OPERATION OF
PNEUMATIC SOUND SOURCE IN WATER

Donald F. Huffhimes, Rilhardsn, To., assignor to Mobile Oil Keywords: Seismic explosive acoustic

Corporation. New York. N.Y. transmitter; Towed vehicle
Continuation of Ser. No. 31.]03. April 23. 1970, abandoned.

Thisapplication May 23, 1972, Ser. No. 256.197 U.S. Cl. X.R. 181-.5R
InL CL G01v 1114, 1138

U.S. CI. ISl- .S EM 10 Claims

The specification discloses a device employed in a pneu.
matic sound source for controlling the release of gas through a
chamber port to minimize secondary pressure pulses. In the .,.

embodiment disclosed. the device comprises an enlarged por-
tion coupled to a release valve by way of a smaller supporting
member, both of which pass through the port as the valve A. " , "
moves to its porting position. As the valve initially moves -
toward its Porting position. gas pressure is rapidly released
from the chamber through the port and into the water to
generate a primary pressure pulse. As the enlarged portion of
the gas control device passes into the port. the rate of flow of -
gas through the port is decreased. Upon passage of the en-
larged portion out of and beyond the port, additional gas is al-
lowed to flow through the port to dampen bubble oscillation
to minimize secondary pressure pulses.
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3.746,879
ELECTRICAL POWER PLANT DRIVEN BY OCEAN

WAVES AND TIDES Keywords* Electrical 7enerator; 0ffslore
Japeph Doeateiii 2624 &Iont SL. Los Angeles. Ca~it. platform., fixed; Powo2r, tide;

Filed Aug. 4.1972. Set. No. 277,876 Paor, wave
ILot CL F03h .3I// 2

U.S. Cl. 290-42 loli~ U..S. Cl. X.R. 290-43; 290-53; 290-54;

A four-way power plant operable !o gereraite elecircaI 41-30 417-333
energy both from the up and down two-directional movement
of Lhe ocean surface and aiso froms the twoy-Jirectionali low of
the ocean towarda and away from a shore includes fixed struc-
ture mounted on the ocean floor and a floating platform
slidably connected with the fixed structure. Electricity is r_
generated from mechanism, preferably gears. driven by the up . . a

and down movement of the platform and from other
mechanism, preferably paddle wheels, driven by the flow of -

water directed acrosa the platfr. u

JULY 2, 197

JFVM ~ ~ ~ ~ UL 24,e 19737.S.M.15.5

Ist.CLI@026 120 U.S. Cl. X.R. 14-71

A portable pier or landing dock is provided for use. for es-
ample at small lakes and private cottages. comprising a pair of
Pier miembers hingedly affixed to each other with the end of
One. pier member hingedly mounted with respect to ground. A

cable is connected to the disail end of the latter hinged pier
member and operated by winding on a winch mounted on a -

dead anchor mounted in the $round. In a preferred embodi-
ment an adjustable leg is provided at the distal end of the
second pier member having a water buoyant floatable roller at
the end thereof. Additionally, in an improved embodiment, A -

thrust rod is provided pivotally mounted at one end at a point.
filed with respect to the grouind na the pivotal point of the
imt pier member, and pivotally connected at fth ot end to 1

hinged joint with the fltnt pier member to form a isuitable ,,4
geometric pattern for facilitating the extension and launching
of the second pier member. 4 -
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3,747,693
DIESEL PILE DRIVER FOR IMPACT ATOMIZATION

Fritz Kiimmel, Essinagen. ad Radom Heannckt, fluark-Crua. Keywords: Pile driver, impact
back. both of Garmay, Avaigne to "Wlas.Muschisaa-
fabrikRenboid Dwuftil nfel ii, Germay U.S. C2. X.R. 123-46SC; 123-46H1; 173-137

Fliedkang. 13, 1 "1,.Sor.Pili. 171.324
Claims Priority, APPllcatla Geanay, Aug. 18, 1970, P 20

40924.9
(at. CL 902d 712

U.S.CL 173-1281 ZClais

A rjvestl pile dri'e. %n which a piston operable to impact *-J.
upon the impact area of an impact member atomizes the fuel
conveyed by a meternag pump onto the impact area of the im-2
pact me~mbr,. the impact surface of said piston and the impact
area a( said impact memnber which it adapted to receive the .- Y
fuel from said metering pump respectivetly forming plant sur-
faces substantially parallel to each other.

3.747."
MKTIIODOF RECOVERING OIL FROM A WATER

SURFACE
Wes"d Grayde ZkUM. Mardoville N.J. 4 5eP 10 Xbyworda: Pollutant collection; Pollutant,

Johomisovlb Capovdu New York, N.Y. suction removal
Plod Mar'. 23. 1 "2,So. No. 237,419

UJ.& CL 210-M aLC W4 10 2 Cluim U.S. Cl. X.(C. 210-1310.21

A method for recovertag ol from a wate surace. *he"ei
the asr caryg the ais fowtn% in a speiic directio reis-
airs to a barrnico~prises containing the oil ins the barrier to
(am aconfused d sklihaving atleadingedge ueth on11
llow a( this wams, a bead-wave is formed along the lodng3

sd o the conined oil slick sod oil removal ajiaratua.
kwomd as ab bd-awe torioeolfo.the bead-wave. iI,, -

444_
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3.747.779
BOAT RAMP

Paul L. Gross, Apt. 206 Lakeview Towers Sebring, Fla. Keywords: Small-craft launcher
filed Now. 4. 1971. Set. No. 195.559

lot. Cl. B60p 1ji04
US. Cl.214-1 A S Claims

A boat ramp apparatus includes a framework ramp which is
pivotable about the support axis prosaded by a separate rorta.
ble support frame between an inclined position wherein a boat - . -

may be ioaded or unloaded anid a generally horizontal position
wheretn the boat may be stored elevated above the water. The_________________
support axis is formed by a transverse support bar, which en- .*-
tens between pairs of downwardly projecting rod-like stop
members located along the underside of the ramp. The pivot
axis of the ramp may be vaied by simply lifting the ramp and
moving it to a new position wherein the support axis engages
between a different pair of stop members.

JULY 31, 1973

3.748.760
DREDGING MACHINERY WITH SWINGING DOUBLE

ENDED SCOOP
Ludwig Lanasts Schnell. Aufisauseu, Geranay. asignor to Keywords: Dredge. suctiont; Dredge int~ake;

Schuutgutforderleehflls AG, Zug/Schwulz. Switzerland Dredge ladder control
f~le Dee. 14, 197 1, Set. No. 207,923

claim priority. applicadism.Geriminy, Dec. 28. 1970, P20 u.S. Cl. X.R. 37-71
63983

IstL CL £021 3192
U.S.CL37-58 ioclaius

A floating dredge haa a downwardly extending discharge
line terminating in a double ended scoop, with the discharge
line being supported at its upper end for bi-directional swing-
ing movement of the scoop; the scoop having a pivoted double
ended scraper blade which alternatively opens one end of the
scoop while closing the other.
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3,741.863
CONNECTION FOR A NONMETALLIC FOUNDATION

PILE
Iv, C. Pogonowski: Paul D. Carmichael. and Edward E. Bodor. Keywords:- Coating; Corrosion prevention; Pile,

all of Houston. Te.. asiiyiors to Texaco tni_, %ew \ofi. concrete; Pile section connection
N..

Filed Jan. 19, 1972. Ser. No. 218.877
InLCLED2dS/22;F6125/0 U.S. Cl. X.R. 61-56; 285-294; 285-331;

U.S. ClI. 61-53 3 Claims 285-404

The invention relates to a pile or foundation memer par-
ticulariy adapted for use in offshore or similar appiicataons,
wherein a hostile environment or a severe corrosion problem
is a pertinent factor. The pile comprise an elongated member
formed essentially of a series of reinfotced concrete pile sec-
tios. A metallic cap carried at each pile section end is
adapted to engage and be fixed to a corresponding cap on the
nest succeeding pile end whereby to define a rigid interface
connection between the two. The metal joint thus formed
between the concrete sections is then isolated from its sur-
roundings by means of an encapsulating or enclosing barrier
formed on the pile whereby to be protected from the environ-
ment.

3,748,899

CONDUCTIVITY AND TEMPERATURE SENSING PROBE
Mchaed C. Gre, La Jolla, and Charle S. Con, Del Mar, both Keywords: Bathythermograph; Instrument

a CA., ¢mignon to The United States of Ame-ea as deployment; Salinity masurement
emvrses tad by the Seest-ary ol the Navy, Washington. D.C.

Flied June 12, 1972, Ser. No. 261,766 U.S. Cl. X.R. 324-30B
lst. Cl. GOld 1116

U.S. CI. 73-170 A 6 Claims

A probe-like casing is provided interiorly with a chamber
having a small or fice permitting ocean water to flow into the
chamber reservoir. Conductivity is sensed by separate pairs of
electrodes mounted interiorly and exteriorly of the chamber.
One of these pairs. the driving electrodes, apply a constant
amplitude square wave electrical current across the opening
while the other pair ofelectrodes. the sensing electrodes, mea-
sure voltage vantions across the opening produced by varia-
tions in the electrical conductivity of the ocean water in the
opening. Suitable means are mounted in the casing to exert a
postve suction force capole of contnuously drawing the
ocean water as a controlled flow rate through the opening.
The probe fals freely through the ocean to constantly draw in
ocean water. The voltage vamations sensed by the sensing
electrodes am directly related to variations in the electrical re-
smtance of the water drawn into the hole. Since variations in
electrical resistance am due boit to varmatsons in temperature
and electrolyte concentration. a thermistor is mounted near
the orifice or opening into the chamber so as to constantly
some temperature variations pseens in the same volume of
water thm is producing the electrical resistance variations.
Theme simultaneous rneasereens determine the variation in
electroiyte concentration.
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3,749,667
DISPOSAL OF OIL SPILL AT SEA

Ojil B. Lindstom, Lorensviksvages 14, Keywords: Pollutant burning; Pollutant

Taby, Sweden absorption
.No Drawing. Fled Nov. 18, 1971, Ser. No. 200.162

Claims priority, appllicatioo Sweden, July 9, 1971, .S. C1. X.R. 210-40; 210-63; '10-DIG.21;
8.899/71

Int. CL EOZb 1. 04 431-2

U.S. C1. 210--36 a Claims

Method for disposing of oil spitled at sea by first
burning the oil and thereafter applying an inorganic
sinking agent. The sinking agent particles, less than 50 No Figure
mm. in size, are dispersed over the burning oil and be-
come coated with the oil residue which is absorbed ontothe particles as they sink. The sinking agent particles may
be sand, gravel, chalk, gypsum, slag of heavy materials
like iron ore, and the like.

3.750.091
COMPRESSED GAS SEISMIC ENERGY GENERATOR

Joke j. mavlik. and Bill? H. Towell, both of Houstlon, TeM., a- Keywords: Seismic explosive acoustic

sigan to Tzxat Ie, NewVork, N.Y. transmitter
Flled July S. 197 1, Set. No. 160,693

ILCL 04b 13100 U.S. Cl. X.. 181-.$R
U.S. CL 340-12 2 14Claims

A compressed go gun" for generating a seismic pulse in
water._It has a floating-action piston controlled by an auiliacl
pason for relesming a compresed gas charge suddenly. It also
hapes the diulmr is pattern in the water to reduce secon

diury bubble pulse action.
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3,750,408
PROCESS FOR THE CONTINUOLS DREDGING OF

INCOHERENT MATERIAL, PARTICULARLY SANDY
MATERIAL. WITH A CIRCULAR PATH

Wilem Cornelis den Haring, KinderdIjk. Netherlands, as. Keywords: Dredge, suction; Dredge-spoil
ulpor to N. V. dusrieele Handekscombinatle Holland, transport
KlnderiJk. Netberlands

Flied Apr. 16, 1971, Ser. No. 134,654 U.S. C1. X.R. 37-58; 37-65
Iat. CL EO2f 1/00: EO2d 17/16

U. CL611-2 2 Cbma
A process for the continuous dredging of incoherent materi.

al. particularly sandy material, with a circular path, including
the steps of drawing continuously the incoherent material
from a lone white it is brought and conveying. also continu-
ously, said material to an erosion zone. to such an amount as
to integrate the same erosion. The drawing is carried out
progressively in a zone having hie shape of an annular ring, the :.-.-.-.'

size of which is such, in telationship with the supply of in-
coherent material, that at the end of a complete turn of the
dredging unit, the initial point will be carried again to its initial
level. A device is also disclosed for carrying out the process,
comprising a drawing pipe. carTed br an arm glidingly
mounted on a circular guide, for instance a rail located on a .
',nding stage, hvd,-aulic means ror turning said drawing pipe
about a horizontal shaft, and a pump suitable to cause the .
water + sand mud to be drawn by said tube and to be con- .
veyed through trunk line, provided with a knuckle joint coin-
cident with the centre of rotation of the arm and connected to
a pipe leading to the delivery zone,

3.f!(0,4l2
METHOD OF FORMING A No MAINTAINING OFFSHORE

ICE STRUCTURES
Join L F kc, sad Lsyd G. Jone. bad of Dalls Tela, - Keywords: Offshore construction; Offshore

Apnenl MoIs 06 Comoratio. No- Yoh, N.Y. island; Ice structure
Filed Oc. 19, 1970, Sr. No. 81,940

U.CLI- ICL2 02 7Clma U.S. Cl. X.R. 61-63; 62-1; 62-64; 62-259

The specification disclos a method of constructing and
maintaining an ice structure at a desired, frigid. offshore loca-
tuni which can be used for dnlling and/or producing oil wells.
An ice floe or a part of a fut ice mass forms the bae on which
ice is accumulated to fonts the structure. The ice can be accu-
nulated by spraying, flooding, or piling up of ice. The stnc-
tare may he reinforced and has means to protect it from mar-
Sinai melting during the "summer" months.
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3,750,609
POWERFUL THRUSTER METHOD AND APPARATUS
SUITABLE FOR DRIVING A MEMBER SUCH AS AN

ANCHOR OR PILE INTO THE EARTH, AND CNCHORING
AND PILE APPARATUS

Stephen V. Cheimianki. Wet Redding. Conn., assignor to Bolt Keyw.ords: Embedment anchor
Associates, Inc., Norwalk. Conn.

Divsion. of Ser. No. 799.449, Feb. 14, 1969, Pat.No.
3,6044519. This application Aug. 28.1I970, Set. No. 67,953

Il.CL 563b 2112S
U.S. CL 14-06A Clima-

A novel thruster method and apparatua generating a2-
sequence of powerful thrusts suitable for driving an anchor, a -

pile, or the like into the earth. A novel anchor, anchor placing
apparatus and pile driver arc described. An acoustic impulse
repeater device is located within a reaction barrel to rapidly
upwardly impel water therefrom. In the case of the anchor
placing apparatus the reaction of the barrel ramns an anchor
and the anchor chain attached to it into sediment below a
body of water. In the pile driver embodiment, the pile has
taken the shape of the reaction barrel into which water is -

placed. Various embodiments are described.

3.750.937
EXPLOSIVE SEISMIC ENERGY SOURCE WITH QUICK

RELEASE VALVE
Chares D. Wood, San Antoio, Tex.. assignor to Southwest Keywords: Seismic explosive acoustic

Research Institute, San Ammie, Tea. transmit~ter
Filed Feb. 8. 1972, Set. No. 224,522

IaL CL GOvI1102; 1404b 13100 U.S. Cl. X.R. 181-.5NC; 340-8; 340-12
IJ.S. CI.14I-SH ' 8Claimsa

An apparatus for generating acoustical Puses in water by
burning a fuel anid air in a combustion chamber and releasing
the eaplosive gases through an improved fast-acting valve to
produce a seismic shock. A valve block opening and closing
the combustion chamber with an actuator holding the valve
block closed against the combustion chamber pressure by0t J77
pressurized hydraulic fluid which when released allows the ac-
tuator to move away from the valve block and suddenly strike
and move the valve seat block off of the combustion chamber
outlet. The inertia of the actuator being larger than the valve
block to provide quick opening. The hydraulic control fluid
being spaced front the combustion chamber to avoid heating
and fouling. Providing metal to metal seal contact means
between the valve mat block and the chamber outlet and with
the actuatoe providing an improved ignition by inserting hot
compressed air at a tempersture of about 7507 into the
chamiber and thereafter spraying fuel therein thereby eliminat-
ing theneed for a spark or glowr plug ignition source.
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AUGUST 14, 1973

3,751,92S
FLOATING OIL CONTAINMENT BOOM

Robert K'. Thurman, Linwood, Wash., assignor to Merritt Divi. Keywords: Pollutant, surface barrier
sion of Murphy Pacific Marine Salvage Company, New
York, N.Y.

Filed Oct. 71970. Set. No. 79,801 f
1.1. CL EO2b 15104It

U.S. C.6 1-1 F 9 Claima
A floating boom for containing oil and the like spilled ona .

body of water comprises a plurality of interconnected. floating

units each supporting a rigid vertical barrier with a part above A

by panels of flexible waterproof material of substantially the Z4-
same vertical extent as the barriers and both the barriers and 2dF E 2'1 f
the inherconnecting panels have flexible, waterproof skirt par-.4

tions depending below the barriers. Each of the units is
secured to a tow line by means of which the boom may be 1
towed to a desred location and there anchored in place.

3.751,927
APPARATUS FOR ENTRENCHING SUBMERGED

ELONGATESTRUCTURES
J0810 Carles Per.Jr., NatsclesaLa., assgnr to reWo Keywords: Dredge, cutterhead; Seabed pipeline

& Rest, Inc, Routoee, Tes. placement; Seabed trencher
File Feb. 22. 1972, Ser. No. 227,844

IuL Cl.E02115102;FP 11 l/00 U.S. Cl. X.R. 37-63
U-5.CL 61-72.4 19 Cleign

An apparatus for entrenching submerged elongated stesac-
turel such as pipelines and the like. including a skid frame
having port and starboard pontoon runners with a box frame Z
operable to bridge the pontoon runners over a pipeline to be . - ... -

entrenched. The-box frame includes a first and second set of-
upper and lower pontoon spanning supporta. Each of the sup- -

ports includes inwardly facing port and starboard guide rails.
Vertically and horizontally adjustable port said starboard- -

cutter and eductor beads are ruggedly supported from the box
frame guide rails and extend in close proximity to the surfaces -

of a pipeline to be entrenched. The port and starboard curler

and edu ctor heads both have a generally vertical-sl anst verticai
configuration so that the cutter and eductor heads extend
along the lateral surfaces of the pipeline, slope beneath the
pipeline and extend vertically beneath the pipeline. The head
configuration enables the apparatus to rapidly and efficiently
cut a trench having generally versal side walls within the bed
of the body of water and ecuact the loosened soil or detritus
material to permit the pipeline to descend within a narrow
walled trench within the b"d of the body of water.
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3,751,930
ARTICULATED MARINE STRUCTURE WITH

PREPOSITIONED ANCHORING PILES
George E. Mott, and James P. Wilbourn, New Orleans. IA., as- Keywords: Offshore construct ion; Of fshore

signors to Texaco Inc., New York, .N.Y. platform, fixed; Pile driver leads;
Filed Dec. .7, 1971, Ser. No. 212.074 Pile placement; Seabed foundacion

InL CL EO2b 17100: EO2d 11/00
U.S.CL6 1-46- 2 Claims U.S. Cl. X.R. 61-53.5t 173-43

The invention relates to a manne structure for use in aus
offshore body of water where piling is required to hold the
structure in place. It relates in paricular to a floatable marine
structure which is suficiently buoyant to be floated to an
offshore working site carrying a plurality of positioning piles
thereon At the site at least a part of "he structure is bailasted 2

to sink to the ocean floor, the prepositioned piles are
thereafter sequentially driven into the substratum.

3,7S2,102

FLOATING DOCK OR THE LIKE AND FLOATATION
UNIT FOR USE THEREWITH

Robert A. Shuman., Ptymoath, Mch. assinor to Woodal In- Keyworda: Pier, floating; Small-craft pier
duatries lic. East Detruit, MkI.

Fled SepL 22, 1971, Ser. No. 132,744
Int. CL B63b 35100

U.S. C. 114-21 F 14 Claim

A floating dock, raft or the like is made with special plstic
floatatioc units. The floatation units consist of a pair of
vacuum formed polyethylene sheets heat sealed together at
peripheral flanges thereof. This flange is nailed to the bottom ..-. ' , ,
of joists which support the deck material of the dock.
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3.752,317
OIL RECOVERY VESSEL

Eric E. Lithe. Garden City. N.Y., assignor to Oil Recovery Keywords: Pollutant collection; Pollutant
Systems. Inc.. Mineois. N.Y. removal watercraft; Pollutant.

Filed Nov. 10. 197. Ser. No. 197.248 suction removal; Pump

lnt. CI. EO2b 1/104
U.S. CI. 210-242 3Claims U.S. Cl. X.R. 210-DIG.21

A vessel fur coliection and salvage of oil spills having a er-
!tcall? 3djustable forxard-mounted scoop from .h~ch fluid
collected under the action of gravity and the forward motion
of the vessel is directed through conduits into submerged
separation tanks under conditions of laminar flow. In the sub-
merged tanks, the fluid is separated into oil, which is trans- I L
ferred to storage tanks, and water which is discharged. 1 . I

AUGUST 21, 1973

3,753,34
CORROSION-PROTECTED ANCHORING RODS FOR

ANCHORING STRUCTURAL PARTS IN THE EARTH, AS
WELL AS METHOD OF PRODUCING ANCHORINGS
WITH CORROSION-PROTECTED ANCHOR RODS

garlbeia Sauer, 3898 Willeibacherstr. 5, Keywords: Bulkihead; Corrosion prevention;
Schr obeha useaObb.. G*rnany Grouting

Filed Mar. 31. 1971, Se. No. 129,715
Claims p. lotty, applicatio Germany. Jan. 12, 1971, P 21 U.S. Cl. X.R. 57-725; 61-39; 61-45 B

01 236.2
ILCL. E02d 174. 17/04

US. CL 6I-3S 4 Clahms

A corrosion-protected anchoring rod for the anchoring of
structual pun un the earth is adapted to be placed in a bore
hole formed in the earth, with the rod consisting of a force
tranusmisson section adjacent the opening of the bore hole.
and a force introduction section adjacent the end of the
anchoring rod disposed furtheat in the hole. The force trans.
mimon section of the rod is covered with a smooth, corrosion- J# ' -'.-
preventing covering, while the force introduction section is J
alm covered with a corrosion-preventing covering having a
corrogated profile in order to increase the frictional resistance
between the anchoring rod and the surrounding soil. The cor-
roion.peevented coverinp of the anchoring rod are suitably
joined to completely enclose the anchoring rod, and a bonding
composition is provided in the space between the corropted
cow.n.n and the tension member.
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3.753$35
LIFTING DRY DOCK

Gle C. Knoch. Lake Oark. Mo. Keywords: Small-craft service structure
Filed Dec.. 1971, Ser. No. 204,272

lot. CI. B63e 1.02
U.S. CI. 61-65 5 Claims

A lifting di nlock for lifting a boat out of the water compris-
:ng a iubsurtac;e support. s cradle for cradling the boat, and a
psiraiitv cztp~ ~oo=! connectan !he :ra,;!e to *he 3uosur-
face support in a manner which permits movement of the cra- z
dle between a lowered positon in which the cradle is below
the surface of the water a distance sufficient to permit the boat
to float thereover and a raised position in which the cradle is ~ -- ,~~ -*~.~

clear of the water. A winch is provided for effecting move-" i . / \ z . .

merit of the cradle be-keen its leored position and its raised -z - - -. .- "

position. .. I ' -,
.....-.....

3,753,494
UNDER-SEA OIL STORAGE INSTALLATION

Hirosbh Hirat. 15-30 2-chome Saono. Ota-ku, Tokyo, Japan Keywords: Offshore storage tank, emergent
Filed Sept. 14,1971. Ser. No. 150,293

Claims priority, application Japan, Dec. 15, 1970, U.S. Cl, X.R. 14-.5T
45/111157

Int. CI. E02b 15104
U.S. CL 210-170 -i ClaIm

An installation including first and second storage tanks sup-
ported on the sea bottom; the second or external tank may be
annular in shape and surround the first, or internal tank. , .

Means are provided for introducing oil into and removing oil . .

from. the upper part of the internal tank, and conduit means ,,

establish communication between the lower part of the inter- --
nal tank and the upper part of the external tank. The external
tank has openngs at its bottom through which it commu-
nicates with the sea, and a roof having an arched cross-sec-

tional shape. The outer wall of the internal tank may fortn the 1 ~
inner wail of the external tank and support a hollow shaf ex-
tending above the sea surface, the shaft carrying an equip-
ment-supporstsn platform. Within the internal tank is a
sludge-gatherng means, which may be perforated plates or
netting, for directing sludge into a deposit tank. Means are
provided for agitating the sludge preparatory to its being
pumped out of the deposit tank.
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3.753,496
CONVERGLNG VORTEX APPARATUS FOR SEPARATING

OIL FROM WATER
Edward A. Boyd, San Diego, Calif. Keywords: Pollutant, suction removal

Filed Dec. 20. 19I, Set. No. 209,835
lat CI. EO2bi504 aU.S. CL. X.R. 210o-DIG.21; 210-304

US. Cl. 210-'42 $ Claims

A ortex generator in the form of a funnel-shaped casing is
suomerged :h is upper eage or lip portion in close pro imi-
"v to ir .ri hick A lurality of vanes carned by the casing in-

luce a rotary motion in fluids passing tlrougn the casing. A
suction pump creates the flow by drawing a mixture of water
and oil througin the casing. the mixture ihen being carned by a
conduit to a nearby tank or reservoir where it can be

separated.

3,753,491

POLLUTION SKIMMER
Benedict J, Hoffman, 2230 Chestnut SL, Fort Wayne, Id. Keywords: Pollutant collection; Pollutant,

Filed June 10, 19J.. Ser. No. IS1,699 suction removal
lt. Cl. EO2b 13/04

US.CL210-242 6Cllma U.S. Cl. X.R. 210-DIG.21

A skimmer for removing supernacant matter such as oil
from a liquid such as water is disclosed having a base portion
containing a centrally located dram and a plurality of troughs
extending outwardly laterally from the drain but somewhat
skewed relative to radii from the drain to aid in the formation
of a vortex within the drain. The base portion is supported by a

like pluraiity of laterally extending wings each having a density
less than that of the liquid and each independently adjustably P.- . /
jffixed to the base portion so that the elevation of the base is /.
portion relauve to the liquid surface may be vaned. A drain i .
tube is connected to the lower end of the drain and after
passing through a pump discharges the matter which is enter- " /
ing the drain into a surface material receptacle which may be a

multiple outlet container for separating immiscible liquids. A
V-shaped weir partially surrounding the base and wings and
mechanically connected thereto may be provided for use ifthe
skimmer in flowing liquids and the skimmer, weir and pump
may all be mechanically interconnected so as to float a a unit.
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AUGUST 28, 1973

3.754.403
OFFSHORE MARINE STRUCTURE EMBODYING

ANCHOR PILE MEANS Keywords: Offshore construction; Offshore
Ceorge E. Mott. Metairie. and Jamies P. Wllbourt. %it- Onle- lto ied iedie

ins. both of La..assignorsto Texaco Inc.. New York, N.Y. pladfre; Pile lceen; ere
File Feb. 9,1972. Set. No. 22.3 lead;tilepaeen;Sae

1111L Cl. E0b I 7i0. EO2d i 1/00 fudto

US. CL 61-46.S 8 Claims U.S. Cl. X.R. 61-53.5; 173-43
The invention, relates to a buoyant marine structure as

would be found, or is usable in a body of water which lies
above a penetrable substratum The structure is comprised of
sevrv' operabIN connected components and is controllably
Miosa~nt as to be floated or propelled to a proposed working
site. Thereafter, the buoyancy is regulated to sink the hull par.
tion of the stricture to a resting place on the ocean floor. A se-
ries of anchoring piles are carried on the structure in such
manner that they can be readily released from a fixed position----
to enter the penetrable substratum, and thereafter be driven to --- ,

a desired depth.77

3,7S4,439
OCEANOLOGICAL AND METEOROLOGICAL STATION

Peter Matter, Bremen.ts Germny, asslgnir to Erne Rusufshrit. Keywords: Buoy, instrumented; Buoy mooring
tedinik GmbH, Bresnen. Geinmeysstm ntrmn epomn

Flled Aug. 2. 197 1, Ser. Me. 167,999sse;Isruetdpomn
Claim. priority, aplicadeat Germsay, Aug. S. 1970, Is20 38

$70.9
IUL CL GO I v 910GO Iw 1 /00

US. CL 73-170 A 5 Clis

Equipment establishing a ustioni for providing for
oceanologicall and meteorological measurements in the con. .-

tinental shelf region and in similar, shallow parts of the ocean.
and having a base anchoring the station to the bottom of the
ocean, a mast pivotally linked to the base for up and down
pivoting as well as for turning on a vertical axsa and variable
buoyancy is prosvided at the mast above the point of pivoting.
Instrumentation, including sensing means for taking JW

oceanological and meteorological readings as well as a radio
receiver transmitter and a controller are diaposed on top of
the Mast.
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3.754.653
APPARATUS AND METHOD FOR COLLECTION OF OIL

FROM SURFACE OF THE SEA Keywords: Pollutant collection; Pollutant
Sam M. Verdin. 2600 Breton Dr., Marrero. La. removal watercraft; PoLlutant,

Continuation-in-part of Ser. No. 46,963, June 17, 1970. suction removal
abandoned. This applicatio Apr. 21, 1971. Ser. No. 136.147

InLCl. BOd2/!O0:EO2b1! '04 U.S. Cl. X.R. 210-DIG.21; 210-242
U.S. CL 210-197 6 Claims

An oil spill on the surface of the sea is collected by means of
a funnel-like scoop which is moved honzontally through the
water in a direction such that oil and sea water, including
waves, flow into the open end of the scoop. An oil-rich mix.
ture flows over a weir located at the apex end of the scoop and
the water is returned to the sea after separation of the oil The 9:;W) "- .. '

trim of the scoop is adjusted by baliast tanks. i"r'
- 7 C A4

g

3.755.189

COMPOSITION FOR THE CONTROL OF OILS
FLOATING ON WATER

Ralph E. Gilchrist, and Jack C. Cos. both of Houston. Tex., as- Keywords: Po.l.tant coalescence
signon to Tenneco Oil Company, Houston. Tex.

Filed Sept. 24.1 971.Ser..No. 193.620 U.S. Cl. X.R. 106-252; 106-253; 106-264;
Int. Cl. B01j 13100 210-42; 210-DIG.21

U.S. CI. 252- 316 4 Claims

A compositton of matter suitable for the confinement of oil
floating on water consisting esinttalv o. )(a drying o,. a carrier

selected from the c"las consisting of liquid alcohols. ketones
and ethers, and a water tnsoluble metallic soap catalyst. The
composition is used to control oil slicks on water by dispersing No Figure
said composition on the surface of the slick in an amount suffi-
cient to confine the oil slick and thereby allow removal
thereof.
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SEPTEMBER 4, 1973

3.755.932
JACK-UP DREDGE

Neil H. Cargile, Jr., c/o American Marine & Machinery Co., Keywords: Dredge, cutterhead; Dredge ladder
P.O. Box 1067, Nashville. Tenn. control; Dredge propulsion; Dredge,

Filed June 23, 19
7

1. Ser. No. 155.934 submerged; Pump
lat. Cl. E021 3J88

U.S. CI.37-67 IClaim U.S. C1. X.R. 37-56; 61-46.5

A dredge having a hull connected to a mobile platform oy
vertically extendable and retractable legs so that the mobile
platform can be lowered to engage and move over the bottom
of a body of water, and further so that the hull can be jacked.
up above the surface of the water after the platform has en. __-.-I'.-

gaged the bottom. Mounted upon the platform for operative
engagement with the bottom is the dredging tool, such as a ro-
tary cutter head, which may he mounted on the outer extremi-
ty of a ladder swingabiv mounted at its inner end to the plat-
form. The hull is adapted to be propelled on the surface of the
water when the platform is retracted, and is also adapted to -----

support personnel and the controls for the operaton ,f tbe

dredge. A separate propulsion means is provided for moving
the platform along the bottom.

3,756.031
SELF-RIGHTING FLOATING DOOMS

Millard F. Smith, 2 Harding Lu., Westport, and Anthony V. Keywords: Pollutant, surface barrier
Amsauckaa, Faiflild, bath of Conn, anignn to said
Smith. by said Ansaucuki U.S. Cl. X.R. 24-201; 114-.5F; 161-84

Candisation-in.-part of Ser. No. 815,663, April 14,1969. This
appl-cato July 21, 197 1, Ser. No. 164,606

I.e CL E02b 15/04; A44b 17/00; B32b 17/10
U.& CL 61-1 F IIlaims

A unique self-righting and quickly deployable floating boom
capable of enduring strong winds and waves comprises a series
of polymer floats each incorporating a horizontally extending
shelf securely attached at spaced tntervals to an integral com-
posite fin of vinyl sheet reinforced by woven polyester fibers -
incorporatng an interwoven core of two characteristically dif-
ferent fibers that provide the vinyl sheet with different vertical
and horizontal flexing capabilities. An extension shelf formed
on each of the polymer floats provides the boom with addi-
tional buoyancy while also serving as a barrier effectively con- Z.
taining oil and other floating materials despite wind, choppy
water and strong waves. Furthermore, the extension shelves
incorporate fore and aft lifting surfaces which tend to induce
"planing- and counteract the forces which tend to draw the
floating boom beneath the water surface during fast end-wise
deployment. The dual fiber core of the vinyl sheet is manufac-
tured with relatively thin horizontal fibers interwoven with
relatively stiff. thick vertical fibers to allow the vinyl sheet to
flex easily about vertical flexing axes while strongly resisting
horizontal flexing about horizontal flexing axes.
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3.756.032
SLUICEG ATE STRUCTURE

Ludovico Solim. Bologna. Italy. assignor to Rive Calzoni rEywords: Channel barrier; Tidal estuary

S.p.A., Baligita Italy water level; Tidal inlet

Filed Mar. 10, 1971, -*
;

r. So. 122.737
Int. CI. E02b714

2  U.S. Cl. X.R. 61-6

U.S. Cl. 61-25 4 Claims

Sluice gate of the flap type to dam large canals or access

openings of inlermal tasins. for ecample to dam the acceFses of

lagoons to the open sea and comprisc hinged hollow elements r " -

which can be flooded with water to cause sinking into a recess.
or floated by means of compressed air thus forming a barrage. e . .

3,756.033
OFFSHORE STRUCTURE WITH ROTATING AND

INDEXING MECHANISM FOR PLACING PILES

Fredeick lstees Kostha. Westom Sp i sgs, iU., assgor to KY.cyods" Offshore tonstruction; Offshore

Chicago Bridge & Iron Coampany. Oak Brok, in. platform anchor; Offshore platform,

Filed Nov. 12, 1971. See. Ne. 198,341 floating; Pile placement

InL Cl. E02b 17/00; B63b 35144
U.S. CL61-46-S 9CAiMS U.S. Cl. X.R. 61-50; 61-53.5

An offshore structure haviig a base resting on a sea floor, a
plurality of vertical pile-receiving sleeves in the base, an elon-

gated rigid vertical member joined to the base by a connection

which permits angular pivotal displacement and rotation of
the vertical member, and at least one vertical pile-guiding

means positioned on the vertical member to be axially aligns-
ble with a plurality of the vertical pile-receiving sleeves on an

individual sleeve basis upon rotation of the vertical member
about its vertical axis.
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3.756.294
INDERW ATER LEAKAGE OIL COLL ECTOR SYSTEM

Dan E. Rainey, 3209 N.E. 10thbSt.. Pompano Beach. Fla. Keywords: Pollutant collection; Pollutant,
Continuation of Ser. %o. 1-14,82. %larch 16,1971, submerged barrier

abandoned. This application. Sept. 5. 1972, Ser. No. 286.356

U..C.1132 1nt.Cl.B65b 3104 6 lis U.S. Cl. X.R. 61.-68; 61-72.3; 137-312

A-,raratus for collectinc nil at its snurce or leak age from a
ccntainer underwater wshich includes an eionetited. flexible
And impervious conduit having an inverted channel-shaped
mouth composed of cushioned sealing material and flexible
magnet mecans for mating engagement with the %urface of the
oil container surrounding the sides and upper portion of the -
source of leakiage for entrapping the oil and elevated convey.
ing means at the opposned end of the conduit for directing the
entrapped oil to a collector. The bottom portion of the mouith - ' 5  2- f
remains open to permit entry of water into the conduit to (loat ,.,
the ent-apied oil and accelerate its pasige upwardly through Z----
the conduit. -

3,7S6,414

OIL SKCIMMEIR MODULE
Angeles J. CriodiN, c/e The Crbas~l PuniP CO.. Inc., B"x Keywords: Pollutant removal watercraft;

1051. Gleudilem"EaL Pollutanrt, suction removal
Filed May 11. 197 1, Se. Na. 142,282

lo. CL E02b 15104 U.~S. Cl. jCR. 210-DIG.21
U.CL 210-242 4 Cains

A skimmer for removal of a layer of oil or other floating pol-
lutant from the surface of a body of water constructed in the
form of a module employed with a desired number of similar
modules for connection with a flosting barge or other vessel
for collecting and skimming off the oil when the barge or other
vessel moves forwardly and discharging the collected oil orso /
pollutant into storage tanks or the like incorporated intto the ifA
barge or other viessel. Each oil skimmer module includes an 3---
open front receptacle having a horizontally disposed inclined V M.7
front edge defining a weir that is capeble of being rased or - .1~ '"
lowered for varying the depth of the weir in relation to the sur- --

face of the body of water. Each modu Inaaso includesapumsp- -- -

for reamwonsng water and pollutanta collected in the receptacle
and discharging them into a suitable storage area such as set-
tling tanks or the like on thie barge or other vessel
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3,
7
56.6f9

SUCTION DREDGING NSTALLATION
Jan de Koning. Amsterdam., Netherlands, assignor to N. V. 18- Keywords: Dredge, suction; Dredge intake

genieursburesu voor Systemen ea Octrooies "Spanstas",

Rotterdam. Nrtherlands
Filed Oct. 7. 1968, Ser. io. 765,421

Claims priority. application Netherlands, Oct. 16. 1967,
6714009

Inc. Cl. B653 30
U.S. CI. 302- 15 9 Claims

In a suction dredging installation comprising a suction pipe ':4 "
which is connected to a pump and which haa a sucuon mouth
at its end and a throat between the pump and the suction
mouth, in which the nominal flow section of the suction pipe
has substanrsallv a same value from the throat to the pump.
whereas the flow section of the suction mouth is larger than
said nominal flow section, the part of the suction pipe with the
nominal flow section at the location of the throat is provided
with a collar extending radially outwards, while the pan of the
suction pipe extending from the suction mouth to the throat
has substantially the large flow section of the suction mouth.
This shape of the suction pipe results in a toroidal supporting
vortex arsing 'ief-e the throat which c-isTderahly reduces
f.o. reistance

3,757.287
SEA BOTTOM CLASSIFIER

Jesse L. Bealor. Jr.. Panama City, FlL. assgnor to The United Keywords: Seabed property measurement; Sonar,

Stats of America as representd by the Seeretam of the depth sounder
No"

FiledApr. 6.19:12, Ser. No. 241,634 U.S. C1. X.R. 340-3T

lIt. Cl. GOIs 9/66
U.S. Cl. 340-3 R 1I Claims

A sea bottom classifier is disclosed as including a first trans-
miner and transducer for broadcasting sonic signals with a
predetermined directivity pattem toward the sea bottom at a .--.----------- - -- - .. .

given first grazing angle and a second transmitter and trans-
ducer (or broadcasting sonic signals with a predetermined .... -

directivity pattern toward said sea bottom at a second grazing
angle that is different from said first grazing angle. A pair of - ---. -- -- --
receivers receive the echoes of said sonic signals after they -.- "'J

have been reflected from the sea bottom. and data processing .1 '-

and computer systems are employed to time the aforesaid first -.-... J- -

and second broadcasting of sonic signals in such manner that -"--- .

the echoes thereof are reflected from the same spot on said
sea bottom and subsequently simultaneously received by said

pair of receivers, regardless of the distance said transducers
are from said sea bottom or the rlatve velocity
therebetween. A subtract circuit and a signal averaging circuit
are employed to smooth the output signals from said receivers.
and a readout, preferably calibrated in terms of sea bottom
hardness and composition. is employed to indicate and/or
record the sea bottom characteristics being sampled at any

given instant.
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SEPTEMBER 11, 1973

3,757,369
PIPELINE %§ ITH FLOATS

Johannes Bertus Larman. Zwijndrecht, Netherlands. assignor Keywords: Dredge pipe
to N.V. Indutriee!e Handelscombinatie. Holland, Rotter.
dam. Netherlands U.S. C1. X.R. 114-52

Filed Jan. 17. 1972, Ser. No. 21,207
Claims priority, application Netherlands, Jan. 18. 1971,

7100651

lot. Cl. B63c 7,08, B63b 21152
U.S. CI. 9-8 R 6 Claims

A pipeline is supported in the water by slender upright floats
that are articulated to the pipeline. Each float carries a water-
proof winch at its upper end that is connected by a cable to a -
point on the pipeline at least as far away from the assocated - - -
float as the height of the associated float. When the winch is .. .
operated. the float is drawn down toward a horizontal position
thereby to raise the pipeline- --------------

3,757,438

BULLDOZER FOR UNDERWATER OPERATIONS
Mark Yoshio Watase, 1605 Kanalu6 St- Hoolule-. Hawaii KeoTds: Seabed grader

Filed Dec. 9, 1970. Ser. No. 96.408
lot.Cl. EO21S00 U.S. C1. X.R. 172-801

U.S. CL 37-54 - I Claim

A bulldozer adapted to carry out operations on ground
which is submerged beneath water. The existing frame and
belly guard of a conventional bulldozer are interconnected so
as to form a watertight enclosure in which the engine and ad.
ditional components are housed. At the upper part of the en-
closure is a support for the operator and the varioaus controls
are accessible to the operator at the upper part of the enclo- it
sure. All liquid-holding tanks are located at an elevation suffi
ciently high to prevent flooding thereof, and the intake and ex- - -

haust of the engine also extend to an elevation high enough to Tar
maintain them out of water in which the entire bulldozer is
situated during underwater operations.
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FLOATING BOOM STRI CTL RES

Erik Johan Lar.,%on. (almneb,. Sweden. assiBnor to Barracu- Keywords: Pollutant, surface barrier

daverken %B. Galeb*. Sweden
Filed Oct. 30. 1972. Ser. No. 301.720

Claims priority, application Sweden. Nov. 4. 197l.
14097.71

InL Cl. EO2b l ,04

U.S. CI. 61-1 F 7 Claims

,An oil boom comprising ar elongate screen of plastics fool a --

material provided with buoyant bodies and weights to hold the

boom in a substantially vertical position when afloat in the
water. witl' a portion of the upper edge portion of the boom

above the surface of said water. The boom comprises two su-
perimposed sheets of plastics foil material which are welded a a

together at a number of sequentially arranged points in the X
longitudinal direction of the boom to form substantially "

rectangular closed pockets located on the upper half of the
boom in its position of use Each pocket contains one filling
bods which extends me pocket to form a -uoant body of a:

c iuste buoanc, . - .!ling body bemi .:- '.Cd of cor-
rugated car aoard.

3,757,527
WAVE DEFLECTING DEVICE FOR A SEA WALL

Daniel Franklin Keller. Wilmette. il.. assignor to Keller-Dee Keywords: Pile, sheet; Pile, steel;

Research and DevelopmesrC-orp, Northbrook. Ill Seawal1
Filed Feb. 14, 1972. Ser. No. 226.053

l. CLEO2b3120 U.S. Cl. X.R. 61-4; 61-60
U.S. CI. 61-49 13 Claims

A wave deflecting device for use on a sea wall which has an

undulating surface of vertically extending ridges and trough-
like depressions characterized by a plate being disposed in

each of the troughs on a plane extending between a horizontal
plane and a vertical plane to block and to deflect an upward zJ. o
flow of water in the trough back to the body of water. .7 11
Preferably the plate is used with a sea wall which is formed of
sheet metal piling which wall has a cap at the upper edge of 2t

the wall and has a filing material such as concrete dispavved
between the cap and the plates. In one embodiment the plate
is provided with edge portions diverging from one end which . :1

conform to the diverging side walls of the trough and is pro- ., o

reded with lateral portions along the edge portion in extend I
into the lateral portions of the trough. Another embodiment of 0.

the invention provides lateral extending portions at the other
end to overlie potiona of the adjacent ridges to deflect water
that is moving upwardly along the ridges back to the body of .4. '
water.
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3.757.953
DECANTI,%G SKIMMER5

illiam A. SkN-Eagte. Jr.. 1038 Meadobrook Dr.. Corpus Keyvords: Pollutant collection; Pollutant,
Christi. Tel. suction removal

Filed Mai 26. 1972, Ser. No. 257.283
In#. CI. EO2b 15104 U.S. Cl. X... 210-DIG.21

iS. CL 21-242 4 Claims

-rn apparatus tr skimming oil or other scum from the sur-
face of ater, has floats su'portin, :3 ump tank with 3 r a!
its forward eno, meant, for pivoting the sump around a trans-
verse axis to 3d~ust the depth of the weir below the surface of
the water and pumping means for withdrawing liquid collected *0
it thc sump

is*

I, -.D

3.758.788
CONVERSION SYSTEM FOR PROVIDING USEFUL

ENERGY FROM WATER SURFACE MOTION
Dale T. Rieeso. 1404 Kalanaikl SL. Honolulu. Hawaii Keywords: Power, wave; Pump

Filed Juas 14. 19,71, Ser. No. 152.931
IMLCl. FO3b13112 U.S. Cl. X.R. 60-57; 290-1; 290-53; 417-332

U.S. Cl. 211-42 6 Claims
An energy-converson system is disclosed for convening

water surface movement. e.g wave motion, to useful energy.
Buoyant structures are provided defining pairs of opposed sur- LQ , /4
faces affixed together by pivotal structures with energy means. A
e.g. bellows, held spaced.apart from the pivot means, In the
disclosed embodiment, the hellows are actuated with displace.
ments between the buoyant structures. to develop positive
fluid pressures to accomplish various operations. As disclosed.
a turbine is driven to motivate an electrical generator for
providing electical power through a conductor to an electri-
cal load.
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3,759.0S3
-4OLDS FOR LSE. 1%NIANL'ACTIRING ENERGV

DI,sIPkTIIC CONCRETE BLOCKS FOR RIVER AND
MARINE WORKS

Kazsmi Tokniiagt. No. 1410, SakAe-stachi, City of Soka, Keywords: Concrete armor unit; Concrete
SaiLama Pre!ectu-. Jaspn form

Filed Aug. 25. 1969, Set.No. 52.580
Clmnsa purity, appicatiun Japan. Sept. 19. 1960, 43,67813 U.S. Cl. X.R. 52-609; 249-10; 249-102;

Int. Cl. EO2b 3,'08. 3114 249-156

U.S. Cl. 61-4 I Claim

.Molds for use in manufacturing energy dissipating concrete
blocks for river and manne works are composed of a set of 7
Places coming into contact with concrete. each having a sim- *

ple geometrical shape in its plan view. and various type of
molds can be obtained b. the combination of the plates. The 5 - -11 7
concrete blocks manufactured by the molds can be easily
combired !o form regular geometrical designs haing specitec
percentages of voids respectively, resulting in their vast appli-
cation in all sorts ofmarine and river works. 3

3

3,759.04S
MONOMOORING SEA PLATFORM

Vladimir Nastasic. San Donato Milanese. Ital. assignor to In- Keywords: Collision protection; Offshore
tefconsull S.p.A., Milan, Italy mooring structure; Offshore platform,

Flied Feb. 4, 1972.3.r. Ne. 233.366 fixed; Offshore structure fender
Claims priority. application Italy, Oct. 26, 1971, 30325

AJ71 U.S. Cl. X.R. 61-48; 114-230; 141-3S7;

U.S.C.61-46 t. C. 663b 21 267-139

A sea platform comprising a metal structure anchored to
ground and a head prooting from tse sea surface and carried -
by the metal structure by a bearing, to the vertical axis of
which the head is freely ratable. The head comprises two an- ,

mular bodies interconnected by resilient elements. The metal
ppe ,extending from thleinlets connctable to the hosesto the"' 1,

pipe% upard exstending rom the round are all enclosed T I

within the periphery as defined by the rotable head. Thus. the
riks are substantially reduced of damaging the platform and.
pipes carried thereby by vessels moored to the platform or
passing through adjacent thereto.
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3.7S9.046
MO% EMENT OF MARINE STRUCTURES IN SALINE ICE Keywords: Ice protection; Offshore mooring

Edward O. Anders. Houston, Tea.. assignor to Global Marine, structure; Offshore platform, leg;

Inc.. Los Angeles. Calif. Offshore structure fender; ?ile

Continuation-in-part of Ser. No. 130.092. April 1. 1971. Ths protection

application Mar. 23. 1972. Ser. -. 237J99
Int. CI. EOZb 1502. B63b35112 U.S. Cl. X.R. 61-63; 114-0.5; 114-41;

U.S. Cl. 61-46.5 IS Claims 165-1

Relative movemsent het.ween a surface-percil2 marne

structure and a sheet o" sailne ice is enabled by applying heat

to the ice from the structure at a rate sutficient zo cause ice -

proximately adjacent the structure to be heated essentially to .-

its melting point, at which temperature the strength of the ice

is reduced sufficiently to permit the structure to break through

the ice. thus enabling the desired relative motion Al. the

rate of heat transfer from the structure may be sufficien. in -

terms or the rate of relative motion, to melt the ici adjacent

the structure at a rate equal to the rate of relative motion.

3.759.097

ELECTROMAGNETIC WATER CURRENT METER

Vincent J. Cushing, 9804 Hillridge Dr.. Kensington. Md. Keywords: Current measurement

Filed Sept. I, 1970, Ser. No. 68.674
Int. C.GOIpS08 J.S. Cl. X.R. 73-181

U.S. Cl. 73-194 EM -I 18Claims

A body means of electrically non-conductive material sup- See: Re. 28,989

ports at least one pair of electrically conductive detecting
electrodes disposed at opposite portions of the body means.
Means is supported within the body means between the elec-

trodes for producing an alternating magnetic field. An elects---
cal circuit is connected to the detecting electrodes and in. • . "

cludes indicating means. In one form of the invention, elecim-
cally conductive guard means is disposed adjacent the elec- ,

trodes and means is provided for establishing a potential on . .

the guard means which is directly proportional to the potential
on the detecting electrodes. In another form of the invention,
means is provided for driving the electomagnet to produce an
alternating magnetic field at a predetermined frequency
wherein the magneuc field is dnven to a finite value for a ..

predetermined time interval during each cycle, and the elec. ii

trical circuit includes means for measuring the signal from the
detecting electrodes during a time delayed portion of said time
interval. In a further form of the invention, pairs of oppositely

disposed detecting electrodes are provided at right angles to
one another so as to indicate the direction of water current
flow. In each form of the invention, shield means is preferably
employed in the form of electrically conductive material
disposed between the detecting electrodes and the means for
producing the magnetic field.
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3,759,390
THE REMOVAL OF SURFACE LAVERS FROM LIQUIDS

Frederick Walter MeCombie, London. England, assignor to Keywords: Pollutant, suction removal

Megator Pumps and Compressors Limited, London. En-
gisnd U.S. Cl. '.R. 210-DIG.2.1

Filed Feb. 30, 197I. Ser. No. 114.157
Claims priority, application Great Britain. Mar. 5, 1970.

10,540170; Aug. 26, 1970. 41,089/70
lot- Cl. EO2b 15/04

L'S. CI. 210- 242 3 Claims

A device for pumping away floating oil slicks comprises a

floating inlet chamber. Oil is drawn through an upper wall of

the chamber anid is pumped upwardly from the lower part of 2
the chamber. Two embodiments are described one of which
.nc ,des an outlet part connsccted to the chamber h, parts

which can straddle a boom confining the oil and the other of X -r
which includes a circular chamber supported by a long depen-
dent pipe.

SEPTEMBER 25, 1973

3,760.518
ROTARY DREDGE CUTTER-HEAD HAVING SPACED

GUARD MEMBERS
Afton B. Hamm. P.O. Boxo J444, Fort Worth, Tex. Keywords: Dredge, cutterhead; Dredge intake

Filed Feb. 3. 19
7

2.Ser. e. 223.229
In. CL EO2f/92,3/94 U.S. Cl. X.R. 37-67; 37-d9

U.S. CI. 37-57 12 Claims

Cutter-head for use in a dredging system for dredging sand
and gravei which has a plurality of spaced guard members ex-
tending from the trading edge of each support memoer toward W
an adjacent support member but spaced therefrom. The guard
members are located inward of cutung eeth coupled to the
leading edge of each suppor member. The guard members I" -IA
block rihe passage of large rocks into rise intrior of rise bead J
but to allow the passage of roots and clay along with the
soullst after sand and gravel thereby preventing the roots and
clay from blocking the opening of the cutter-head. A
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3.760.754
MODULAR 1> IT FOR A FLOATING DOCK SYSTEM

Glenn R. Drummond. Raleigh. and Burry F. Clutter. Cary. Keywords: Pier, floating; Small-craft pier

both of N.C.. assitnors to Koppers Compan. In,-
Filed My 24.1971. Ser. No. 146.1

3 9  
U.S. Cl. X.R. 61-48

Int. Cl. B63b 35MO
U!.S. Cl. 114-5 F I Claim

A modular unit for a floating dock system for marinas is
presented

The unit includes a deck buoyed by plastic pontoons which
include a self-adjusting water ballast feature.

3.760,761
UNDER WATER KITE DEVICE

Kousuke Umasume. 13-5. 2-chome, Shimorenjaku. Mitaka- Keywords: Towed body depth control; Towed

shi. Tokyo. Japan 'vehicle
FOed Nov. 30. 1972, Sir. No. 310.926

Chums priority, applicadon Japan. Dec. 2. 1971. 46197494
Int. CL 63b 21/56

US- CL i14-2.35 B 6 Claims

A kite device to be towed in water which is adapted to carr
various telemetering instriuments for measuring schools of
fish. depths of the sea and carrying out other functions, and
which comprtses a Sri of frames disposed in the towing
direction, a transverse main wing and tad surfaces extending
between and connecting the pair of frames at the forward and
aft pats thereof. respectively, a first deviation wing provided
at a transversely outer position relative to one frame, and
second deviation wing provided at a transversely outer posi-
ton relative to the other frame, the hydrodynamic force
created by the first deviation wing for moving the kite device
in a transversely outward direction being greater than the a
force created by the second deviation wing for moving the kite

device in the opposite transverse direction.

355



OCTOBER 2, 1973

3.762.078
BENTHIC DREDGE CONSTRUCTION

Thumas J. Wetherbee. Saginaw. Mich., asignor to Trspptn.ee Keywords: Dredge, mechanical; Sampler,
Corporation. Saginaw. Mich. seabed grab

Filed June 5. 1972, Sie. No. 259,425
InLCl EO2f5!O0 U.S. Cl. X.R. 37-184; 175-253: 214-656

U.S. CI. 37-54 I I Claims

A dredge especially adapted for taking samples from the
bottom of a body of water comprises a hollow body open at ,.s
top and bottom, but provided at both its top and its bottom
with closures movable between open and cluscd positions and .
biased to their closed positions. The top and bottom closures
are scuipped with means for latching the closures in their ,c
open positions. A latch release mechanism is ptovided for ef- . .
fecting release of the closure latch members so as to enable
the closures to move from their open positions to their closed v , -
positions.

LLr

3,762,168
WATER POLLUTION CONTROL

Rikhard L. Pardee, 8716 Newtoe Fails Rd., P.O. Box 4. Way- Keywods: Channel barrier; Pollutant col-
Land, Ohio lection; Pollutant, surface barrierFiled Sclp. 10. 1971.Ser. N,. 179,343

US.CL6-1F CE2b 04 2Clais U.. C. X.R. 61-24; 61-46

The invention relates to devices for removing pollutants
from water, particularly navigable streams, rivers and lakes. In
one form, the invention comprises a skimming device which is
disposed at an acute angle to the flow of water and is operable
to direct the pollutants skimmed from the water to a collecting
area such as a reservoir, from where it may be removed froin if" '-.
time to time. In another form, the device is operable to protect a or
an off-shore working area, such as an oil well rig. against pol- or
lutiOn of the water, by disposition of a skimming device in sur- "
rounding relation with respect thereto.
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3.762.169
FLOATING WATER JET FOR OIL SLICK CONTROL

Douglas J. Graham, Port Hueneme, CaiI., assignor to The Keywords: Pollutant collection

Liaed Sta se Jf Ameriac as repreoatdd by Lie Screfery of
the Na,,. W-aington, D.C. t.S. Cl. X.R. 210-242; 210-Dlr.21: 239-550;

Filed 4ug. 23, 1972, S-r. No. 283.021 239-587; 239-598
[at. Cl. EO2h 15/04; BOSh 1/04

U.S. CI. 61 - I F 6 Claims

k device to direct floating ,t into a recove-e mechanism

c.;mpnsing a flexible rubber hoe having attached floats posi-

tioned at spaced intervals. Water jets are operatively con- ,,-.

nected to the hose between the floats., and counter-eights are

added to uniformly balance whe -ster pump provides

water to the hose which is sprayed by the jets against the oil

slick, forcing it to the recovery mechanism. / . , .

3,762.5$7
FLOATIG SKIMMER

Admey J. Tudor. sod Edward E. Tudor, both of Lodon, On.- Keywords: Pollutant, suction removal; Pump

tario Canada. asigors to Waemaster ldus'rl Limitad,

Londo. Otario, Canada t.S. Cl. X.R. 210-DIG.21
Flied Aug. 23, 1971.Ser. No. 173.994

IUL Cl. E02b 15104
U.S. CL 210-242 4 Claims

A floating surface skimmer particularly adapted for use with
a floating pump housed by said skimmer. The skimmer is cir-
cular in shape and has a plurality of peripheral radial openings

communicating with a central opening in which the pump is .. "

housed whereby each of the said perpheral openings acts as a ti

weir. The height of the skimmer above a liquid surface can be
adjusted to contol the depth of liquid skimmed. 2 as_ _ '2 3.I
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3.762,5Sa

ANTI-POLLUTION BARGE AND CONVEYER ASSEMBLY

Joseph Axel Anderson. 5155 Lanitelier Boulevard. Montreal. Keyworda; Pollutant debris; Pollutant,

Quebec. Canada mechanical removal; Pollutant

Filed SepL 30. 1971. Ser. No. 185.1-5 removal watercraft

l l. EO2b '5!04; BOld 43'00
U.S. Cl.210-242 Claims U.S. Cl. X.R. 37-69; 210-DIG.21; 210-400;

A conveyer arrangement adapted to be used onto a barge or 210-526

similar boat in combination therewith and including two su-
perjacent endless-beit conveyers arranged to cooperatively
pick up a floating pollutant, such as oil. and to convey the
same upwardly between adjacent runs of the respective con-
veyers which are driven at subsantially the same linear speed.

Transverse nb are seurd to the top endless-belt conveyer

with the top run of the bottom endless belt in cooperation with I-3and extend there from into liquid-odght edgewise engagement '

longitudinally extending flexible wings arranged to laterally 21"29

confine the picked-up pollutant and water during upward dis- " ,

placement thereof intermediate the two adjacent n.- T'he '
conveyers are pivoted onto tie bow and the barge is provided gs
with water ballut tanks to adjust the dipping depth of the
outer end of the conveyers. -

OCTOBER 9, 1973

3,763,580
APPARATUS FOR DREDGING IN DEEP OCEAN

Francis A. Kuntz. Jr., San Pedro, Calif., assignor to Global Eeywords: Dredge, cutterhead; Dredge ladder

Marine inc., Los Angeles, e.x4if. control; Pump

Filed Dec. 10. 1970, Ser. No. 96,858
lot. Cl. EI2f 3/88 U.S. Cl. X.R. 37-65; 175-5

U.S. C). 37-61 8 Claims

A surface stratum of an ocean bottom is dredged by a
dredging tool connected to the lower end of an elongated hol-

low conduit pendulously supported from a floating vessel. A
plurality of tool guiding lines extend from the vessel to the_______
conduit via respective guides anchored at locations spaced '
about the region to be dredged. The effective lengths of the

guide lines are adjusted from respective winches mounted on
the vessel to sweep the dredging tool back and forth across the
region to be dredged. The conduit is rotated about its vertical
axis to operate the dredging tool, and an air lift sub injects a" -

stream of air under pressure into the conduit above the
dredging tool to lift the cump removed from the ocean bot.
tom up through the hollow interior of the conduit.
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3. 7,,1.b, 5r3

CUSHIONED DOCK FENDER STRUCTURE AND SHEAR
T' PE CLSHIO.N MEMBER

John Anoush Shirvany, Simi. Cahif.. assignor to Byron Jackson Keywords: Pier fender

Inc.. Long Beach. Calif.

Filed SeptS. , 19
7

1,Ser. No. 178.589 U.S. Cl. X.R. 61-48

Int. CI. EO2b 3122
U.S. Cl. 01-46 2 Claims

A dock tender structure for cushioning the impact of vessels
theTeagainst by the deflection in %hear of elastomeric cushion

members. and a cushion member adapted for use therein.

7-4

3,763,654
PILE DRIVING AND DRAWING APPARATUS

KunijroMatsslta.53, Kokso-2-cheme, Toyokswit, Jalum fetyvords: Pile driver, water jet; Pile

Filed Sept. 13. 1972, Se. No. 288,630 extractor

Claims priority, applicatin Japan. Nov. 8,1971, 46i89287
Ind. CLEO2d 7i20. 7124;B65b5106 V.S. Cl. X.R. 61-63: 175-19: 175-21; 214-338;

U-S.CL61-S3.S IClaim 226-164; 254-105

A pile driving and drawing apparatus in which a plurality of
drawing and driving wedges are disposed in a substantially hol.
low cylindrical member having an upwardly tapered and a
downwardly tapered inner peripheral surface portion so as to
be intimately engageable with these inner peripheral surface
portions while releasably holding a pile during drawing opera.
tion and driving operation respectively. Means are further
provided for causing rotation of the pile being driven and
drawn into and out of the earth. - * i
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3,763,656
PLACING OFFSHORE SUPPORTING ELEMENTS

Francois Van Daslen; Johannes Van Steveninck. and Gerardus Keyvords: Embedment anchor; Offshore con-
A. N. W erroeu. all of Rijswijk. Netherlands. assignors to struction; Pile driversaater jet;
Shell OiCompany. New York. N.Y. Pile footing; Seabed foundation;

Filed Aug. 16. 19'1. Ser. No. 172.180 Seabed soil treatment
lot. CI. E02d 7124

U.S. CI. 61-53.74 Claims U.S. Cl. X.R. 61-36; 61-50
To place a supporing element in the soil. it is lowered into

the soil after fluidizing the soil by water injection. Thereafter.
consolidation of the soil is speeded up by supplying water
thereto at a relatively low velocity.

3.763.908
UNIVERSAL MARINE MODULE

Richard H. Smith, Sr. 2926 Slag Sias Rd, R.D. 1. Elmira, Keywords: Pier, floating; Small-craft pier
N.Y.

Filad Feb. 10, 1972, Sr. No. 225,079
|la CL B63b 35/00

U.S. CL 14-0. F 9 Claims

A marine module capable of besng interconnected with
other like modules by means of a coupling platform or plot. t
forms into any number of different arrangements for a widevariety of uses. each module comprising a flostable, hollow. -,_ ,

metal construction having uniformly spaced coupling brackets
thereon. and each platform having connectors thereon, the
modules and platformt being rigidly interconnected hrough
the coupling brackets and connectors. Superstructure sup-
ports can also be used to couple platforms together.

360



3,763.816
AUTOMATIC DOCKING SYSTEM

Clyde H. Wilsoe. Jr.. P.O. Box 163S. Sarasota. Fla. Keywords: Small-craft mooring device

Filed Oct. 10, 1972. Ser. No. 296.212
Int.Cl. B63b21/00 U.S. Cl. X.R. 49-115; 49-263; 114-.5BD

U.S. Cl. 114-230 25 Claims

An automatic boat docking system for guiding and docking

a boat in a boat slip; including a pair of laterally spaced dock

structures defining a boat slip thereberween and having a pair

of pivoted retaining booms at the outer ends of the dock struc-

tures adjacent the entrance to the slip movable between a - "

closed position transversely spanning the slip entrance and an

open position. A cross-rope movable along the slip and a bar.

ness rope are engaged by an entering boat to swing the booms
to the closed position behind the boat and wrap the boat in -.

transv....iv centered position by the harness rope. - - .

3,764,015
APPARATUS FOR CONFINING FLOATING POLLUTANTS
Emmet H. Rolfson. R.R. 3. Estherville. Iowa Keywords: Pollutant, suction removal;

Filed May 3. 1972. Ser. No. 250.062 Pollutant, surface barrier
Int. CL E02b 15 04

U.S.CI. 210-242 3Claims U.S. Cl. X.R. 61-1?- 210-DIG.21

A sizeable number of substantially rectangular buoyant
lightweight and fireproof pPAtorms are provided which are
connected in series and adapted to be towed to the site while
flat, made to surround the area from which the pollutants are

to be removed, and then rotated approximately 180* on their
axes to assume a substantially vertical position. While in veru-

cal position these substantially rectangular platforms are ad- A

justable as to the depth to which they extend. After the pollu-
tants have been removed to a satisfactory extent, the substan-

tially rectangular platforms are rotated on their longitudinal
axes to assume their initial flat position, and then towed away
while still serially connected as before. Means for effecting the

aforementioned rotational movement of each of the substan-
tially rectangular platforms is provided by one or more elon.

gated tanks which extend transversely of the platforms, and
which are divided by an airtight partition into an airtight flota.

tion compartment and an airtight ballast compartment.

together with means for adjusting the quantity of water in each

of the ballast tanks: also for adjusting the depth to which the

platforms extend into the water when in their vertical posi-

lions.
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OCTOBER 16, 1973

3.765.184
DEVICE AND METHOD FOR THE ATTACHMENT OF

PIPELINES TO AN UNDERWATER SURFACE
Louis Francois A. Menard. Paris, France. assignor to Compag- Keywords: Embedment anchor; Seabed pipeline

nie Franceise Des Petroles and Techniques Louis Menard. placement
both of Paris, France

FiledSept. 27. 1971.Ser. No. 183.919 U.S. C1. X.R. 61-53: 61-53.5; 114-206;
Claims priority, application France, Mar. 8. 1971. 7107866 294-66

Int. CLFI61 IUt, B63b 2126
U.S. CI. 61-72.3 21 Claims

An apparatus and a method of .ecuring an underwater
ptpeline to the bed of a bod. of water is provided A buoyant
boom is attached to a floating line to be guided down to the
pipeline. The floating line is secured to the pipeline by a clip
that can utilize compressed air to penetrate the underwaater --

bed. The buoyancy of the boom can be controlled to regulate r
both ascent and descent. A sled like base member is attached
to -he boom by a cardan joint and carries both a source of
compressed air and a control panel. A television system can be
utilized to monitor the control panel and the actual sinking of
inverted L-shaped piles by a vibro-pilednver

3,765,236
APPARATUS FOR RECORDING SWELL FREQUENCY

AND PROPAGATION DIRECTION OF WAVES
Laias Ertely, Part,. France, asuls to Agpnce Natioale de Keywords: Buoy, instrumented; Wave

Valorinadon d Is Rechereba. Paurs, France meUsurement
illad Feb. 24. 197 1. Ser. No. 118,285

It. CL GOId 21/02; GOIw 1/00
U.S. CL 73-170 A 5 Chnins ~

Apparatus for measuring the swell frequency and propaga- ---

tion direction of an ocean wave which comprises a swell col-
lector including a water gauge which is parially submerged,
the collector being connected by a rigid shaft to a ballast. A "
flexible connection is provided to an anchoring device and the
collector enclosea a magnetic compass and a counter. Remote
readout means are also included.
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3,76S.923
PROCESS AND COMPOSITION FOR BLAST-CLEANING

AND CORROSION-PROTECTING METAL SURFACES
Bent Bender-Christensen. Gentofte. Denmark. assignor to Keywords: Coating; Corros ion prevention

J. C. Hempel's Skibilarse-Fabrik A/S. Lvngl'i, Denmark
Fled Dec. 13, 1971, Ser. No. i07,556 U.S. Cl. X.R. 51-308; 51-309: 106-1;

Clainms priority, application Great Britain, Dec. 14, 1970, 106-14; 117-29; 117-711f: 117-1005; 117-105;
59,323/70ou.C. 4d10 117-12311; 117-130R; 117-16OR: 117-169A

U.S. Cl 117-26 20 Claimsa

A process and Composition for blast-cleaning metal sur-
faces, particularly steel surfaces, and simultaneously deposit-
ing a corrosion protective metal thereon. Abrasive particles No Figure
carrying a protective metal, especially zinc. at their outer sur-
face are used as the blast abrasive. The protective metal is
bound to the abrasive particles by means of a binder.

METHOD FOR THE PROTECTION AGAINST AQUATIC
PARASITES

jean Lehureau, S4. grande rut do SL Rambert, Lyon, and lKevw~rda: Coating; rouling prevention
Louis Bourdon, 40, chemin des Boluses, St. Fay lea Lyon,
both of France U.S. Cl. X.R. 106-15A?; 106-16; 106-236;

Continuation of Ser. No. 16,972, March 5. 1970, abandoned, 106-241; 117-148; 117-150; 260-4l
This application June 23, 1972, Scr, No. 267,124

U.S. CL 117-132 R ltCL09 142 Claims
Method for protecting submarine works against aquatic

parasites comprising applying to same a composition contain- N1o Figure
tng cuprous alkyl or alkylene thiocarbamates-

3.766.032
METHOD FOR CONTROL OF MARINE FOULING

Andrew S. Veiser, 302 Cleveland Dr., Huntington Beach, Calif. Keywords: Cathodic protection; Fouling
Filed July 19. 197 1, Ser. No. 163,383 prevention

Iln Cl. C23f 13/00
US. CL 204-147 8 Claims U.S. C1. XR. 204-196

An electrical apparatus anid method for eliminating the foul-
ing of boat bottoms and the like by marine growth. The un-
derwater surface is sheathed with strips of a metal such as
stainless steel. An electric current is passed between adjacent
strips or areas, preferably for short periods of time on a regu-
lar -nmaintentince schedule. e~g., 30 amperes per square fact----
for a few seconds every two days. The sheathing may be of ',

0.020 " stainless teel in 3-inch wide stripe spaced 0. 1 " apat ' C
Teat panels in sea water are found to remain clean and bright
after six months immersion when so energized, while identical- -

panels to which no current is applied become heavily fouled. - ,

Ions produced by electrolysis close to the sheathed surface ~'2
move at relatively high velocities, and are found to kill the fi~i i
small organisms that settle on the surface. No persistent toxic iL u
chemicals such as mercury compounds are released into the
water, and only minute quantities of dead organic master ams
released at any one time.
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3,766.307
BUOYANT ELECTRICAL CABLES

Daniel E. Andrews, Jr., San Diego, Calif. Keyvwords: Instrument cable
Filed Aug. 25. 1972, Set. No. 284,009

Int. CLHOIb7/12 U.S. Cl. X.R. 174-36; 174-70R; 174-101.5;

U.S. CI. 174-47 19 Claims 174-115; 174-116

A cable for marine applications includes a series of discrete
noncollapsible or rigid buoyant members carried inside a

sheath which serves to hydrodynamically streamline the cable
as well as providing electrical insulation. The cable in addition

to containing electrical conductors does contain other ele-

ments such as fiber optics, hydraulic liners and wire or glass
ropes. Furthermore. the buoyancy elements are sized to en-

sure neutral buoyancy and are formed to be relatively noncol-

lapsible to provide the neutrally buoyant capability irrespec-

tive of changing ambient pressures.

OCTOBER 23, 1973

3,766.583
OFFSHORE LIQU EFIED GAS TERMINAL

Rex V. Phelps, Tus, Okla., assignor to Gulf Oil Corporation, Keywords: Offshore storage tank, emergent;
PInsburgh. Pa. - Seabed foundation

Condnuatioe-in-pars of Ser. No. 5 !.8! 2. July 2. 1970,
abedoed. This applcation June 21. 1972, Ser. No. 264,830 U.S. Cl. X.R. 114-0.5T

InL CL B63b .3 /44
U.S. CL 9-8 P 14 Claims

A portable terminal for liquefied natural gas in which a

cryogenic storage tank for liquefied natural gas is mounted on
a compartmented concrete baae having sufficient buoyancy to
float the tank and a gas treating plant is constructed on a deck

forming the roof of the storage tank. The gas treating plant
may be a plant for liquefying natural gas or a plant for gasifica-

tion of stored natural gas. A harrier wall extending upwardly -

from the base near its outer edge is spaced from and surrounds

the storage tank to form ballast compartments into which .... f.._.___ ......... ____.__

water can be pumped to sink the base of the terminal onto the - -

ocean floor. Means are provided to circulate water through
the base to prevent freezing of water below the storage tank.
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J,766,671I
METHOD AND APPARATUS FOR EXCAVATING WITH

AN ENDLESS BUCKET LINE
Ronald M. Guntert. 2402 Clarendon SL, Stockton. Calif. Keywords: Dredge ladder control; Dredge,

Filed Dec. 20.197 1, Ser. No. _209,384 mechanical
lnt. CL £021 J1/14

U.S. Cl.37-69 22 Claims U.S. Cl. X.R. 37-195; 198-116
For underwater excavating I employ a hull having a vell.

The hull supports a pair of catenary terminals relatively mova-
ble toward and away from each other The terminals may ,i in
the form of rotary drums. Both drums are mounted on the hull
for yielding movement such as pivoting about a fore and aft
horizontal axs. A continuous flexible line is supported from
the hull by being trained around the drums and estends in a r-_

catenary curve below the bull to a variable depth controlled _
by varying the length of the line along the catenary The line is
advanced in a predetermined direction by a driver operating ~
one or more of the drums. Supplemental suspension liens "
fasten excavating buckets to the continuous line for limited3 s
movement. The buckets discharge into material handling N
equipment on the hull. Preferably, the line shape or catenary -.

curve below the hull is variable by another catenary terminal
in the (form of another rotary drum, idle or driven, suspended -

from the hull asnd mosable fore and aft !l.ereon. usually in I
compan% miih one of the hull mounted drums. The other or-
aidditional rotary drum also can iiwing laterally and fore and
aft and can be raised and lowered; i.e., projected and

3,766,738
APPARATUS

George J. Gooch. South Send. Ind.. assigner to Uniroyal. Inc.. Keywords: Pollutant, surface barrier
New York, N.Y.

Fled Apr. 12. 1972. Ser. No. 243,37S
1Lag CL E02b 1s/c4

US. CL61-1 F SClaims

Apparatus for supporting a floating boom which forms a
barrier on the surface of a liquid and for forming a seal
between the end of the boom and a fixed structure, for exam-
ple a dock. The apparatus allows lateral and vertical displace.
ment of the boom with changes of wind. current, or tide while .1:i
maintaining the seal. A deformable. resilient wall held in pres- .

sure contact with the dock while supported on a vertically and
laierally movable frame displaceable along a vertical pipe ___

spaced fromat the dock maintains the seal to prevenst oil or otlier
pollutants on the surface of the liquid from passing between
the end of the boom and the dock.
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3.766.739
OIL SPILLAGE ENCLOSURE SYSTEM FOR MARINE USE
GlennJ. MacLaa, 8901N. E. 10CourtMamt, Fla. Keywords: Pier fender; Pollutant, surface

Filed May 30, 1972, Set. No. 257.790 barrier
1,t.CL. E02b 3122. 1.5/04

U.S. C0. 61-1I 4Claims U.S. Cl. X.R. 61-46; 61-48

A s, '-. - for containing oil that might be spilled in handling
at a marine oil transfer facility where the floating vessel and
the mooring are sides of the containment. two closure devices
are provided, one on each sice of the hose handling area,
between the vessel and the mooring to enclose an area of the
water's surface to locally contain a depth of floating oil.
wherein the cosure sides are movable to compensate for mo-
tion of the floating ,essel while :tv moored.

- , .

3.766.879
APPARATUS FOR COATING UNDER 1A ATER

David Fltzherberl Jews. Plummer Wstr. Narley Woods.
L vmingto. England Keywords: Coating; Corrosion prevention;

Divisin o Set. So. 821.776, May S, 1969. abandoned. This Foulinig prevention; Structure
applicatil Apr. 26. 1972. See. No. 247,704 repair

It. Cl. B63b 59100
U.S. CL 114-222 - 9Claims U.S. Cl. X.R. 15-1.7; 118-7; U.8-266;

A rr.e'.od of applying a protective coating to a surface 401-204
under -iter which comprises forcing a protective coating
composition through an applicator pad. for example using
compreseed air. at a pressure at least equal to the ambient
pressure of the water at the depth at which the coating is ap-
plied, and applying the coating composition to the surface by a
smearing action of the pad. Apparatus for carrying out the
method includes a porous applicator pad, a reservoir for a pro-
tective Co.ing composition to be supplied to the applicator
pad, a sensing device for sensing the ambient water pressure.
and a control device operatIve to maintain the pressure at
which the composition is supplied to the applicator pad at
least equal to the smned pressure. The applicator pad may be
a layer of foamed plastics material having an open intercos-
icted cellular structure.

I n
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OCTOBER 30, 1.973

3,768.265
COFFERDAM

Carl V. Brouilette, Oxnard, Cali. asgnor to The United Keywords: Cofferdams; Pile, sheet; Pile
States of kinerics as represented by the Secretary of the steel; Structure repair
Navy, Wa~hinjtton. D.C.

Filed Sept. 27 197 1. Ser. No. 184,092
lot. Cl. EO2b 1/00

U-S.CL 61- 3' 5Ciaimns

An improved Cofferdamn having ans inflatable rubberized seal a.5~
for use along the contact edge thereof. Such seal enables the
Cofferdam to uniformnly lfit in a watertight relssonship wher-
ever positioned across the face of a piling or other submerged
structure.

3,768,2"
SHORELINE CONSTRUCTION FOR ARTIFICIAL WATER

BODIES
3. Hart*@ Glee.. Villa Park. Califf, ailgwi to Stabilization Kevwrds: Seawall

Chemicals. Anahei, Callf.
FiledMay 1.1977. Ser. N.249,192 tt.S. Cl. X.It. 61-39; 61-49

U.S. Cl. 61-37 tL E411.0 12 Claims

This invention relates to a method of constructing
shorelines for artficial water bodies at a reasonable cost and
which will, at the samie time~lie highly wave resistant and pro-
vide adequate seepage and erosion control of the shoreline.

The method comprises the excavation of a trench in the out-
line of the periphery of the desired shoreline. The trench may
have a depth of about 4 feet and a width of about eight inches.
An elongated pre-molded plastic section is then secured to the
upper portion of the trench sidewall closest to the body of
water to be enclosed. The opposite side of the pre-molded
plastic section is provided with surface irregularities and is
thinner than the trench width so as to frmri ans opening
betwveen the plastic section and the trench wall. Concrete is
then poured through the opening and rills the trench and fully
occupie the opening in the trench adjacent the extposed ir-
regular surface of the pre-molded plastic section.

The sail adjacent the premolded section is removed after
the concrete has initially set and the plastic sections are then
also remfoved to reveal the irregular surface forned in the
concrete. The irregular surface. in its preferred embodiment
has a natural rock-like fosrmation and forms the shoreline for
the water body to be retained. The plastic sections are
preferably made of polyurethane foam core material with a
concrete release agent coated thereover.
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3,768.2tu8
DRILLING 0R PRODUCTION PLATFORM, FOR WORK

AT SEA
Matasice Laffoet, La Ctile-Sajat-Cleed.ll ad Jean-Jacques Keywords: Offshore platform anchor; Offshore

Mlount. Maiso-Laffitte, bolls of France. asgnors toCo platform, floating
tregrise De Reckerclses Et D'Artivites Petrolieres t Elf), Paris.
Frane

Filed Sept. 20, 1971. Ser.,o 18 1,948
Claims priority, appiisan France. Sept- 21. t910.

703411IS
Ins. Cl. E02b 17/00; E02d 2 7104

U.S. Cl.6-46- 9 Clams

Splatform for drilling or production operations at sea. con.
uinfg of a working platfornm 3 above seai-level. carried by a

column 4 which is buoyant. co ntaining tanks S aid 6 for bal-
lasting, and equipped with a jointed coupling 7 capable of--
swinging movement in two relatively transverse planes, con-
necting this first column to the upper end 9 of a second- -

column 12. the other end of which, possibly equipped with
another jointed coupling 13 with two degrees of play, is at.a
tached to a base 1S with high non-buoyancy, designed to rest- -

on the sea-bed.-

3.768.371
CABLE OPERATED DREDGING SCOOP-

Walter D. Renfroe. Geneva. N.signor to Terra Marine Keywords: Dredge, mechantical
Scoop Company. Inc.. Geneva. N.Y.

VJedSepL 27.197I.Se. 4o. 133,354  E.s. cl. X.R. 37-71; 37-135
teL CL E021 3160

U.CL 172 -26.3 9 claims
A scoop for removing miud, silt. or the like, from the bottom

of bodies of water. such asponds. lakes, sreams. ditches, and
the like. embodyinsg an open bottomed scop having supports 1 tA
alng the bottom and along the feaw thereolf so that the scoop d

will collect material when pulled along the bottom surface in a P
forward direction with the scoop generally being horizontally
dinponed. Thes scoop can move in a reverse direction without
collecting material with the scoop generally being vertically -r
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3,768,6S6
OIL ACCUMULATOR

Jobs 1. Sugent. Winthrop, Masa., ssigtour to Miasaclhum Keywords-, Pollutant collection; Pollutant,
lnasitute ol Techaolog. Camrbidge..MLos. surface barrier

Filed Mlay _28, 
197 1

,Ser. No. 148,107
ILCI. C02bj5/04 u.S. Cl. X.R. 61-IF; 210-DIC.21

U. CL 210-242 4 Claits

A flotamble unit for accumulating oil from the surface of
water. essentialy comprising a framed member having three
sides and open a[ the top and bottom thereof, and also having
an open end called the bow, said member including an ap-
propriately located ramp and bafnes. The accumulator is in- r

serted into a line of booms at appropriate intervals. A wave
with Oil on its surface enters the accumulator. surges up over
the ramp. and the oil is trapped in the unit for later removal.

NOVEMBER 6, 1973

3,769,802

WALKN6 UI1 BARGE

Kurt Wefter. Cologne, Dealbroek. Germany, -ignoer to Keywords: Offshore platform, Jack up;
Shtbag Bau-AG, Cologro-Dealtz, Germnany Offshore platform, walking

Fied Jan. 29, 1970, Set. No. 6,460
C an priority. appllcatio Germaay, Jan. Ji, 1969, P 19 U.S. C. X.R. 37-73; 115-9

04 726.8
It CL EO2b 17/00; E021 9/04; 16Sb 2; 30

U.S. CI 61-46.5 loCiama
A walking lift barge includes a platform having a rotatable

member rotatably mounted thereon. A pair of spaced-apart
substantially vertical legs extend through the rotatable a a

member. The legs are %electively movable up and down rela.
tive to the rotatable member With the platform supported on
one lel, the rotatable member can be rotated around that one
leg to move the other leg and the platform laterally.
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3,769,803
SUBMERGED STORAGE VESSEL

Herschel D. Finney. Bartlesville. Okla.. assignor to Phillips Keywords: Offshore storage tank, emergent;

Petroleum Company, Bartlesville, OW. Seabed foundation
Filed Feb- 23. 1972. Ser. No. 228.625

Int. Cl. E02b 700. E02d 7124 U.S. C1. X.R. 61-53.74

U.S. CI. 61-46.5 10 Claims

A submarine storage vetsei comprised of at least a lower
section and an upper section. the lower section being adapted

for positioning into the underwater formation to an extent
such that a 4ubstantially horizontally disposed wall comprising -4.

the upper section. is positoned in contact with the formation. -

3,769.838
WAVE MEASURING APPARATUS

Lawrence A. Buckler, Nova Scotia. Canada, assignor to Her Keywords: Puoy, instrumented; Wave

Majesty the Queen in right of Canada. as represented by measuremen:
the Minister of National Defence

FliedNow. 19, 1971,Ser. No. 199,951 U.S. C1. X.R. 73-517R
Clam prlo4ty, applatlen Canada, Jan. 29, 1971,104,004

InL Cl. GOp 5/00
U.S. CI. 73-170 A 10 Claims

Wave measuring apparatus for determining the wave height

on the surface of the sea, including a buoy having an antenna -- a..,.

ahereby when floating on the sea its motion causes electronic ' m
c.ircuitry within it to transmit bursts of RF signals, the pulse . .. €

repetition rate vsrying directly in proportion to the accelera- .

tvn, applied to the buoy as it moves up and down on the sur-

,ace ofi the sea in which it is located. Ship-borne apparatus is

provided to receive the signals transmitted by the wave buoy
'o *avu them and to provide an indication of the height of
he waves of the ne in which the buoy is located.
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3.769,942
SUBMERSIBLE SAMPLER

Joseph Kahl, 8049 Prospect Way, L.a Mesa. Calif. Keywords: Sampler, water
Filed Jan. 5. 1972. Ser. No. 215,516

InLCLGOIn 1/12
U.S. Cl. 73-425.6 7 Claims

One or more receptacles are mounted on a frame so that
the. can he Tleas ed threfrom. The receptacles are evacu-
ated before use and are connected with a thin readily flexible
hose weicti has sealingly received in its free end a glass tube.

an exposed end portion of which is scaled so that the vacuum
in the receptacles is not broken. The tube is so looped and the
glass tube so held, that when the device is actuated the glass
tube will be broken so as to permit aspiration of a water sam-
pie into the receptacle. A time delay device closes the flexible
tube after a predetermined period of time so that the sample
will not be contaiminated when the sampler is raised out of the
medium in which it has been submerged.

3.770,080
DEVICE FOR GENERATING ACOUSTIC WAVES BY

IMPLOSION

Jean Laurent, Saint Germain-en-Laye. and Pierre Magneville, Keywords: Seismic implosive acoustirc

Verno illet. both of France. assienors to Instltut Francais transmitter
Du Petrole Des Carburants Et Lubriflants. Rueil-Malmaison
(Hauts-de-Seinei. France -

Filed Sept. 20, 1971. Ser. No. 182.040
Claims priority, application Framee, Sept. 24, 1970,

7034726
Int. CL G01a 1/02

U.S CI. 181-.5 H 12 Claims

Device for generating pressure waves in a liquid medium
compnsing a hollow cylinder closed at one end by a bottom
and at the other hand by an inflatable membrane pressing
against the inner cylinder wail in the position of closure of the -

cylinder and capable to collapse abruptly when deflated,
thereby giving passage to the liquid medium. For operating the
deice a substantial vacuum is created in the cylinder when
closed by the membrane in inflated position and, by con.

trolling the gas pressure in the enclosure formed by the mem-
brane, the latter is allowed to collapse abruptly, so that the
subsequent abrupt rush of liquid in the cylinder generates
sound waves.

371

up-~~~~~ --- ,-7--. -



3.770.626
SORBENT BELT

Ray R. Ayers, Houston, Tex. assignor to Shell Oil Keywords: Pollutant absorption; Pollutant.
Company, New York, N.Y. mechanical removal

Filed Oct. .6. 1971. Ser. No. 19.429
lat. CL BOld 33/14; E02b 15104

U.. CL 210-40 9 Claiin, U.S. Cl. X.R. 210-242; 210-400; 210-DTG.21
Apparatus and method for removing a polluting liquid

from a water surface, the apparatus being composed of a
sorbent body shaped to form free flow patins which move
the pollutant into increased contact with the sorbent
body; the method involving a sorbent body shaped to
form free flow paths and moving the sorbent body -
through the water to cause the pollutant to flow in the ' " 2'""T-

free flow paths to increase contact with the sorbent body.

3,770.627
CONTAINING AND REMOVING OIL SPILLS

ON WATER Keywords: Pollutant burning; Pollutant
Henry E. Alquist and Robert T. Werkman, Bartlesville, coalescence; Pollutant, surface

Okla., assignors to Phillips Petroleum Company barrier
No Drawing. Filed Dec. 7. 1971. Ser. No. 205,740

lot. Cl. EO2b 15/04
U.S. Cf. 210-40 8 Claims U.S. Cl. X.R. 61-IF

A method is provided for containing oil on a water
iurface and removing the oil from the water surface by
fusing a finely particulate polyolefits floating on the sur-
face with the oil to incorporate the oil into a crust-like No Figure

fused mass which will act. to form a boundary against
extension of the oil mass and which can be eaily skimmed
from the water surface.

NOVMMER 13, 1973

3,771,653
COMPOST FOR REMOVING OIL FILMS FROM WATER

John P. Hares , Cbleag. II. masgnm I nteruadal Keywords: Pollutant absorption
Minerals & Clemlusl Coporanee, Limywle. 13.

Fled Nov. 17. 1970. Sw. 4. 9.459 U.S. C1. X.R. 210-DIC.21
Ia. CL C02b 9102

US. CI. 210-40 0 Claims

An oil film is removed from the surace of water by contact-
ing the same with compost prepared by the bacterial digestion No Figure
of organic waste material.
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3,77 1,662
OIL RECOVERY SYSTEM

Tatec Muramstsu; Kunitord Aramaki, both of Yokohama, and Keaywords: Pollutant collection; Pollutant,
t'oshikazu IKondo. Tokyo, all of Japan. assignor to Bridge surface barrier
stone Tire Company Limited. Tokyo. Japan

Fileo Apr. 1S, 1972, Ser. No. 245,245 U.S. Cl. X.R. 210-DIG.21
Claims priority, application Japan, Apr. 30. 1971, 46127911

Int. Cl. E02h 15104
U.S. Cl. 210-242 5 Claims

A system for recovering oil spilled on water surface, by
sweeping oil films on the water surface into a mobile U-shaped 2
oil fence line. An oil-collecting zone is formed in the U-shaped
oil fence line, where all the oil ilint twept thereby are col-
lected to form a comparatively thick oil film, so that the oil is
efficiently removed from that zone.

NOVEMBER 20, 1973

3,7'2.805
METHOD AND SUCTION DREDGING INSTALLATION

FOR CONVEYING DREDGING SPOIL
Ian De Koning. Soetendaul. Netherlands, assignor to N.V. Keywords: Dredge, auction; Dredge ladder

Ingeieirsbirtau voor Systemen en Octrooien -Span. control; Dredge-spoil measurement
Staa." Rotterdam..Netherlands

Filed Mar. 3.1969, Ser.N. $03.915 U.S. Cl. X.R. 37-195; 37-DIG.19; 137-4;
Claims priority, application Netherlands, Mar. 6, 1968, 137-7; 137-92; 333-19; 417-19; 417-63;

6803191 417-300
Int. Cl. E021 3190

U.S. Cl. 37-58 12 Claimts

The pressure difference across tie pump of a suction
dredging installation and/or the rate of change or this pressure
difference ams determined. The suction pipe is connected to ,

the pump for withdrawiing a suspension ofthde dredged maten-
ai and the dredging oeration is controlled in accord with the*
pressure difference related values determined to maintain the
pump working at optimum conditions.
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3.71.008
F'ENDER DEVICE FOR SHIPS AND OTHER BOATS

pawl Frnmcmt Guienite. Puns. an Jacques Frnuis Roberl Keywords: Pier fender
Prouliet. Les Clay s-Rcos. bot of France. asignurs to
Bertin & Cie. I'lai.r. France

Filed Jan. 26. 1972. Sr. No. 2.9
Claimts priority, application France. Jan. 27. 1971, 7102689

lnt. Cl. 9163b
L.S.Cl. 114-219 11 claims

A fender device is interposed between the hull of a shimp and-
a wharf or the hull of another ship to absorb the shocks and
generate a horizontal repulsion force to move them apart
when they tend to approach each other This fender device is
submerged anid comprises a defornsetble water-filled chamber
surrounded by a waterproof flexible wall ending with a
peripheral lip which defines, with the approaching structure, a
daylight clearance tor the leakage of water from the chamber
upon crushing of the latter due to the approach movement.4

3,773,059
jrT CLEANING APPARATUS FOR BOA73

Howiard M4. Arnson. Sant Rafael, Callf., aslp to Arnson Keywords: Fouling removal;* Semal-craft
Prudti Inc-. Son Raised, ealit service struzcture

FUle Sept. 3, 197 1. Ser.1 No. 177.613
Int.CL 3609J102;308b 3102 U.S. C1. X.R. 114-222; 134-176; 134-181;

U.S CL. 13A- 123 I claim 239-251; 239-563

Boat cleaning apparatus wherein submerged jets of water
ame caused to impinge upon submerged hull of boat. The lets
are moved (e.g.. rotated) or are turned on in sequence to con.
tact the entire underwater structure.
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3.773.50
INHIBITING DEGRADATION AND CORROSION OF

SOLID SUBSTRATES BY APPLICATION THERETO OF A
CURABLE COATING OF A POLYEPOXIDE AND AN

OXAZINE OR OXAZOLINE
Donald A. Toma and Donalid L SchmIdt, both of Midland, Keywords: Coating; Corrosion prevention

Mkh. nimlg to The Dow Chemicm Company, Mkiland,
Mich. U.S. C1. X.R. 117-161ZB

Flied May 3, 191, Ser. No. 139,810
Int. CL B32b 15/08; C09d 3/58

U.S. CL 117-132 BE 2 Claims

A method of mimmizing the degradative or corrosive effect
of ioiic materials an solid substrate surfaces comprising coat-
ing such surfaces with a curable compositon comprising es- No Figure
sentially (I) a polyepoxide and (2) an oxazmie or oxazoline
curing agent

3,774.048
ENERGY GE14ERATING AND STORING ASSEMBLY FOR

MARINE'STRUCTURE
Derek D. Hardinglsam. 1030 Cres View Dr, Seal Beach. Calif. Keywords: Electrical generator; Power, wave

Filed Feb. 22. 19
7

2, S. No. 228.037
Int. CL FO3b 13/12 U.S. Cl. X.R. 114-39: 115-4; 290-53

U-S. CL 290-42 13 Claims

A device and method of using same for transforming the
pitch and ril motion of a buoyant marine structure into stori-
ble energy that is available for future use.
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NOVEMER 27, 1973

3.774.323
COMPOSITE BUCKET.HVDRAULIC DREDGE Keywords: Dredge, suction; Dredge intake;

James E. "aughan, Elms, Wash., assignor to Dredge ladder control; Pump;

Vaughan Co. Inc., Montesano, Wash. Seabed grader
Filed May 14. 1971. Ser. No. 143.458

Int. CLEO2f3i,92 U.S. Cl. X.R. 37-71; 74-18.1
U.S. Cl. 37-58 $ Claims

A chopper hydraulic centrifugal pump in one -all of a
boom-mounted dipper of either the scoop or backhoe or con-
vertibie type empties the dipper automatically. Such a dipper
can be self-convertible to function as a scoop or as a backhoe
h'. having opposite end wall openings selectively closable by '..

an unstable flip-flop, self-rev eing gate.

3.774,564
OCEANOGRAPHIC VEHICLE AND PLATFORM

Lewis A. Boudo. 90 Yaatseaw Brusk Rd, UpperMountelair. Keywods: Buoy, instrumentced; Towed vehicle

and Bruce B. Haselman, 71 Burki P.. Freehold, both of NJ.
CouivanleeooSer. No. S31.197. March 2.1966. This U.S. Cl. X.R. 9-8Rz 114-67R; 14-235R

applicatie July 25, 1967. Ser. No. 659.37
Ins. CL B63b 35/00

U.S. CL i14-16 R 2 Claims

A surface and submersible oceanographic vehicle having an
opposed paraboloidal hull configuration suitable for buoy and
towing applications and capable of controlled excursions in

response to surface vessel commands while under tow.

3,
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3.774.570
NON-ROTATING DEPTH CONTROLLER PARAVANE

FOR SEISMIC CABLES
Raymond H. Pearson. Richardson, Tex., assignor to Whitehall Keyvords: Depth pressure measurement;

Electronics. Richardson. Tex. Seismic streamer cable; Towed
Filed Jan. 25. 1972, Ser. No. 220.592 body depth control

Inc. CL B63b 21 00
U.S. Cl. 114- 235 B 13 Claims

A non-rotating depth controller parasane for sismic caole
streamers wherein the paravane includes a body having a cen-
tral bore extending the length thereof through which the
seismic cable extends with the paravane latched in non-rotata- - -
ble relation to the seismic cable. The paravane includes three
or more pivotally mounted diving planes. four being shown in
the illustrated example, and electronic circuitry and servo
means for sensing differences between a command signal and
a depth indicating signal derived from a pressure transducer -. • -
on the paravane aid activating the servo system to position
the diving planes to cause the paravane to climb or dive re-
gardless of its orientation about the roll axis and without
movement of the paravane in yaw. Gravity sensing poten-
tiometers var) the control signals to the servo system to ac-
tivate the diving planes in this manner regardless of the orien.
tation of thi paravane about the roll avis

3,77S,131
DEVICE FOR SENSING PRESSURE IN A LIQUID

MEDIUM
Joan Laurent. Yvellnes. France, assignor to Istltut Francais eywords: Seismic hydrophone; Seismic

do Petrolle des Carburants e! Lubriflanla. Rueiil-Mlmaison. streamer cable
Hautl-de-Seine, France

Fliled Mar. 3. 1972. Ser. No. 231.676 U.S. Cl. X.R. 340-10
Claims priority. applieatlon France. Mar. 3. 1971. 7107392

lot. CL GOlv 1116

U.S. CL 340- 7 R 10 Claims

A flexible seismic sensing cable includes cylindrically
shaped piezoelectric sensing elements separated by cylindri-
cally shaped insulating spaces along the longitudinal axis of
the cable. Spirally-wound conductors are disposed concentri- A
cally within and around the sensing elements and spaces to
provide a voltage pick-off. A protective tubular housing trans-
parent to acoustic waves surrounds the outer conductors. r
while an inner tube. illed with a fluid for forcing the conduc-
tors against the sensing elements. is positioned against the ...- Z ...
inner conductors.
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3,77S.736
SELECTIVE SEQUENTIAL INPUT SWITCHING METHOD

FOR SEISMIC SURVEYING Keywords: Seismic bydrophone array; Seismic

Ray G. Quay. sad William Harry Maynse, both of San Antonio. record processor; Seismic survey
Tex., aiguiors to Petity Gtujihysicsi Engineering Company, method

San Antonio. Tes.
filed Apr. 281 972. Ser. No. .148.35 U.S. Cl. X.R. 340-15.5CP; 340-15.5M4C:

Int. CL GO Iv 1/33. 136 346-33c
U.S. Cl. 340-7 R 20 Claims

A method of seismic data acquisition wherein A recording -

system may be provided with fewer recording channels as ..

compared with the number of groups of seismic wave detec- fl*

tors of a seimic spread, such as a seismic streamer adapted to
be towed by a vessel through bodies of water. Switching means
is provided that is capable of switching the recorder channels.
to receive signals from selected groups of detectors in a
predetermined sequence, such as the even numbered then odd
numbered detector groups. for example on successive ihots
occurrng at selected group spacing to yield multiple observa-
tion% of subsurface points spaced at the same interval as the
group spacing of the streamer detectors with significant reduc-
tion in the volume of digital tape and digital processing neces-
sat., for purposes of horizontal shot stacking.

DECEMER 4, 1973

3,773.982
ANTI.POLLIDTION BARRIER

Gilbert Andret Lambeley. Sartrouville. Fromem. assignor to Keywords: Pollutant, surface barrier
Etablissemeats Hutchblam Compagit Nationale do
Causlelsoue. Pars, Frane

Filed Apr. 18, 1972. Ser. No. 24S.161
Claims priority. applicationa Franee. Apr. 21. 1971,7114197

hit. CL E02b 15104
U.S. CL 6-1F 10 Claimus

Anti-pollution barrier for aquatic regions comprising a
watertight skirt and floats and ballast connected to the skirt. A
longitudinal semi-rigid tension strip is rigidly fastened to the
skirt at spaced spant points so as to form skirt segments which
are longer than% corresponding segments of the tension strip a.?r

and constitute arch-shaspedi skirt portios. The strip is located
substantially midway between the top and bottom edges of the
skirt and is fastened to the skirt by a plurality of stiffening
meas at said points. Each stiffaning meians def'Ines faces
between which the strip is clamped against the skirt.

3,78
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DECEMBER 11, 1973

3,777.372
CUTTER SUCTION DREDGE HAVING

P ARALLELOCRAM LINKAGE WAVE COMPENSATOR

Johannes Berlu!6 lafrmon. Ssijndreeht. Netherlands. assignor Keywords : Dredge, cutterhead; Dredge ladder
to N A. lndustrifele Handeiscombinate Holland, Rotterdam. control
N etherlands

eriledJulyd2.19
7

1.Ser. No. 165.125 V.S. Cl. X.R. 37-72; 37-73

Claina priority, applicatio Netherlands,. July 22, 1970,
7010848

Inlt. CL E02f 3188
1,S. CL 37-64 3 Claims

A cutter dredge comprises a pontoon pivotally mounted on
a spud driven into the sea bed, by means of a guide element
vertically movable on the spud, T1he pontoon carries a cutter-
ladder pvotalls on its end opposite the spud: and the lower
end of the ladder is maintained at a predetermined eJevaluon
despite the wave motion of the spud and pontoon, by means of
a parallelogram linkage having the pontoon as the lower side
and havting parxllel sides upstanding from opposite ends of the
pontoon and pivotally connected to the pontoon. The side of
the parallelogram linkage at the cutter end of the pontoon is
secured to the pontoon. The opposite side of the narallelo-
gram linage can be either a rod upstanding from the uide
element, or a portion of the spud tself, The upper ends of the
two upright sides are interconnected by a horizontal cable or
slay.

~3,777.375
SUC'TION D)REDGE WITH BRUSH CLING

ATTAC-HMENT

Leward N. Smitlh Millbrosk Rd., R. l, Remus. Mich. Keywords: Dredge, cutterhead; Dredge ladder
Filed Jan. 28, 1972. Ser. No. 221,$38 conetrol; Water plant removal

int. CL EO02! 3190

U.S. CI. 37-67 2OClaims U.S. Cl. X.R. 114-17i. 241-92; 241-296

Apparatus for excavating material such as earth, trees.
brush, roots and the like, and removing it as a slurry. to make a
lake or enlarge existing waterways. comprising: an underwater
dredge having a malerial-removing cutterhead for digging and
collecting material to be dredged which is movable in a to-
and-fro. lateral path of travel. suction apparatus, for removing
the material from the cutierhead in slurry form and transfer-
ring it to a remote location, and a chipping wheel assembly
movable with said cutterhead for removing an upper layer of
earth, reducing the trees, roots, and brush tO chips or pieces.

ad directing the reduced or comminuted material into the

path of the cutierhead to be removed thereby to the remote

location.
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3,771,376
ARTICULATED LADDER CONSTRUCTION FOR

CLTI'ERHEAD DREDGE
Thomas 11,. Turner, Severna Park; Francis J. Keefe, ond Keywords: Dredge, cutterhead; Dredge

Charles D. Uttle, both of Baltimore, all of Md., assignors to ladder control; Pump
Ellicat Machine Corporation, Baltimore. Md.

Filed Feb. 4, 
1
97 2. Ser. No. 223,482 U.S. Cl. X.R. 37-72

Int. Cl. EO2f 3190

U.S. CL 37-67 9 Claims

An articulated ladder for a cutterhead dredge especially
adapted for use in rough water and wherein the ladder, rather

than being a unitary rigid member, is constructed in two parts
connected together at adjacent ends by a link whereby the
thrust due to wave action on the ladder part trunnioned to the
dredge cannot be transmitted to the cutterhead and, by reac- :",- - ,

lion of the latter against the bottom. back to the trunnions. / A

A --

3,777 377
METHOD OF COLLECTING SUBMARINE RESOURCES

Masatoshl Toritani, 4-26, Naritahigashi S chome, Suginansi- Keywords: Dredge, mechanical; Sampler, seabed

ku, Tokyo. Japan grab
Filed Oet. 27, 19

7 
1, Ser. No. 193,033

I1 . CL E02f 1/00 U.S. Cl. X.R. 37-71
U.S. CI. 3"#-195 4 Claims

The method of collecting submarine resources is practised
bv a collecting vesyi, provided with a pair of buckets which

are-adapted to be raised or lowered alternately. The vessel is
steered so that a meandering wake is formed, and for every
passage of the vessel around the turning point of the meander- " ."

ing wake. one of the buckets is lowered from the vessel toward ,1 .
the bottom of a river or sea and concurrently the other bucket
is raised from the bottom to the vessel. While one of the

buckets is on the vessel for collection of gathered resourceS

therefrom, the other bucket is dredging through the bottom of

the water for accumulating resources therein. The system for

carrying out the method is provided with winch means for

hoisting the two buckets simultaneously in opposite

directions, that is. up and down. 5:.

A
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3,777.494
WAVE ENERGY MOTORS

Alfred Soderlund. 10 14 Forest Ave.. Evanston. Ill. Keywords: Power, wave

Filed Jan. 10, 1972, Set. No. 216,607
Int. CI. F03c-!O U.S. C1. X.R. 115-4; 415-7

U.S. CL 60 -507 16 Claims

Wave energy is harnessed through pontoons riding on an
ocean surface and guided for vertical movement to drive a
vertical transmission bar reciprocably relative to a pair of

paraiiel enuless driving chains which are aiternately driven by
the reciprocating transmission bar to drive respective shafts
rotatably, such shafts being coupled drivingly to a machine
driving shaft carrying a flywheel for assuring uniform rotary
motor power derived from the reciprocating power source 7 1
motion. Fixed offshore platform and floating platform ar-
rangements are provided.

~I L

3.777.497

STORAGE TANK FOR OFFSHORE STORAGE OF LIQUID
AND METHOD OF CONSTRUCTING AND INSTALLING

SAME
Norman W. Edwards. Sewlckley. Pa., assignor to Pittsburgh- Keywords: Offshore storage tank, emergent;

Des Moines Steel Company. Pittsburgh. Pa. Seabed foundatiotn

Filed May 5. 1972, Set. No. 250.732
InLCI.B6SgSIOO U.S. C1. X.R. 52-426; 220-10; 220-18

U.S. CL 61--46. 17 Claims

A storage tank for offshore storage of liquid such as oil and
the like and the method of constructing and installing same.
wherein the storage tank has a side wall with the shape of a

frustum of a hollow right circular cone and an enlarged diame-
ter bas or lower end and a reduced diameter top or upper end

having a roof thereon, the frusto-conicai configuration of the
side wall of the tank substantially reducing the forces acting

on the tank from a surrounding body of water or from wind or

the like. and further resulting in a low center of gravity of the
tank and a large water plane area so that the tank is inherently ;-
stable for towing in a body of water.
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3.777,688
M ETHOD AND APPARATUS FOR EMPLACEMENT OF

LONG BEAMS IN RLGGED SEA BOTTOM AREAS
Alfred E. Melhose. Blairstown. NJ., assignor to The United Keywords: Embedment anchor; Instrument
States of America as represented by the Secretary of the deployment
Nasy. Washinvton. D.C.

Filed June 25.1970. Sr.No. 48.183 .S. C. X.R. 61-46.5; 166-.5; 175-7;
Int. CI. 863b JSO0 E02b 1 "00 116-2n6A

L.S. CI. I 14-).5 $ Claims

A method and ipearatus for accurte emplacement ,
mec.4anica tlong beams, such as those Incorporating acoustic
!ransducers, in rugged sea bottom areas. ) .

-_" _a,. . . . - ..

3.777,689

FLOATING BREAKAATER PO rOON
John 0. Olen. Linnwood. and Gerrit A. Visser. Edmonds. Keywords: Breakwater, floating

both of .ash.. assiginrs to Reid. Middleton & Associates.
Inc.. i mondr. and Poly Sintering, Inc.. Seattle. both of U.S. Cl. X.R. 61-5
Wash.

Filed Aug. 28. 1972. Set. No 284.454
Int. CL 963b 35j34

U.S. CL i14-3 F 6 Claims

A low cost floating breakwater pontoon module adapted to -$ .T
nest with a large number of other similar pontoon modules,
the modules preferably secured by structural members in an
elongated rectangular array. The modules are hollow thin.
walled sinter molded plastic pontoons which have unique in . N :'
dented perpheres such that when nested together in the , r-
breakwater array they will create a grid pattern of walls and _______-______ --__'_-________.___
openinp extending into the upper portion of the wave to dis. * -* I * , -
sapate wave action by interference with the movement of flui
in the orbital now under the wave crest. - .S -
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3.'777.691
MIARINE ELEVA 4TOR

William George Beale. 640 Barnham Rd.. West N ancouver, . U ~ ywords: Small-craft service structure
C.. Canada

Filed Apr. 10. 1972. Ser. No. 242.441
Claims priority. aspplication Great Britain. June 25. 1971,

LS.CI. 114-43 nt. C!. B63c 1.102 Cals 1

A marine elevator having a U-shaped, pontoon supported.
frame into which a vessel to be lifted is moved and a winch
operated cable supported platform mounted for vertical
movement within the frame for lifting the vessel clear of the
water Vertical supports carried by the platform support the K
vessel, when lifted. in an upright position.

DECESER 18, 1973

3.779.020

IMMERSIBLE OIL FENCE ASSEMBLY
Tateo M.uramatsu. and Kuninorl Aramaki. both of Yokohama eywords: Pollutant, surface barrier

-City, Japan. assignors to Bridgestone Tire Comspany
Limited. Tokyo. Japan

Fled Mar. 14. 1972. S.,. No. 234,S79
Claisa priority. application Japan. Mar. 20, 1971.

Int.Cl.E02bI15IO4 'r iz Z t!

U.S. C. 6-1F 12 Claimsa

An immersible oiel fence assembly including alternately con-
nected oil fence units and immemsible buoyi. The oil fence z-I 4  .  .  .  .  .  .  .
units have tubular float Means connected to inflatable bags of k .
the immersible buoys. By inflating and deflating the tubular
float meansaid fse inflaiable bags. the oil ferice i selectively r£
floated and immersed. The buoys are anchored to station the
oil fence assembly in position.
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3.779.024
STATIONARY STORAGE AND MOORING PLANT

RESTING ON THE BOTTOM OF THE SEA
Gotfred Grave. Oslo. Norway, assignor to A,S Hoyer-Ellefsea, Keywords: Breakwater, concrete: Offshore

Oslo, Norway caisson; Offshore harbor; Offshore
FiledJune21.1971. Ser. No.l55.136 storage tank, emergent; Pier,

Claims priority, application Norway, June 23. 1910, fixed; Seabed foundation
2442/70

Int. Cl. EO2b l700 EO2d 0. B6 b-b3 02

U.S. CI. 61-46 II Claims

A stationary plant for servicing ships comprises a mooring
structure resting on the bottom of the sea and projecting up- -
wardly above the surface of the sea. The mooring structure ex-
tends around a central area to generalt. enclose that area to ., C'
form a generall% enclosed sheltered harbour having at least
one entrance for vessels, and the mooring structure comprise%
at feast one hollow water-tight caisson capable of storing a
liquid such as oil. gas or the like.

3,779.027
METHOD AND APPARATUS FOR A CONTINUOUS

DUMBBELL TUBE ANCHORING SYSTEM FOR
SUBMARINE PIPELINES

Emmett J. Murphy. Woodside. Calif.. assignor to Marcona Keywords: Concrete form; Fabric mat; Seabed
Corporation, San Francisco, Calif. material placement; Seabed pipeline

FiledNov. 2.19J2. Ser, No. 302,99S placement; Seabed scour protection
Int. Cl. Fl61-iO0: B6Sb 1/06

U.S. C1.61-72.1 14Claims U.S. Cl. X.R. 61-46: 61-72.3; 141-10; 141-67

A system for anchoring submarine pipelines by forming a
continuous anchor having the shape of a dumbbell tube and
constructed from an elongated envelope of plastic filter
material which is seamed at sea and filled with ballast during
its installation at its final position on tse sera bottom. Alterna.
tlively, the dumbbell tube may be formed and filled with ballast
and be installed continuously and simultaneously with the in- I 1
stallation of the pipe sections comprising the submarine

pipeline.

5 1. t
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3.779.192
MODULAR CONCRETE FLOATATION UNIT

Paul S. Gonzalez, 12258 Buckingham Ave.. Balon Rouge. La. Keywords: Pier, floatizg; Small-craft pier
Filed Aug. 9. 1971. Ser. No. 169,968

Int. Cl. B63bj35O )u.S. Cl. X.R. 61-48; 114-0.5BD; 114-65A
U.S. Cl. 114-0.5 F t5 Claims

A modular oataion unit useful in the construction of float-
lig pier, -'nat houes. work platforms. Jocks, marinas, and
the like. readi, articulated and of particular utility in 'safer

bodies ith frequent level changes. The modular floatation
unit is comprised of the combination of a reinforced concrete
channel slab having an upper flt side and a hollow or concave , .. .
side, blocks of cellular foam or plastic wrapried in a protective a"-i--i-.

covering or coated with a protective film packed within the
hollo. or concave side of the said slab. and an open w'ood
frame secured to the undervide of the concrete slab to hold the
wrapped or coated blocks of cellular foam or plastic in place
The center of gravity of the modular floatation unit is located
at a point wherein. in vater, the upper flat side of the concrete
slab will float above the surface, and provide a deck or 'saik.
,'a, as -ell as protection for the wrapped blocks of cellular

foam or plastic The wood frame will he submereed where it
xll protect the blocks oii cellular foam or plastic asarts trn-
pacts. and it is itself protected ,ieinst deterioration.

DECMMER 25, 1973

3.730.690
LINE-POST COUPLINGS AND MARINE MOORING-

TOWING DEVICES
Wetbourne D. McGavhee. Melbourne. FIa., assignor to Loop A Keywords: Small-craft mooring device

Line. Inc.. Melbourne. Flu.
FiledOct. 10. 19

7
2. Ser. No. 296.107 U.S. Cl. X.R. 24-115K; 24-1231

Int. CI. B63b 2/04
U.S. CI. 114-218 17 Claims

Line-post couplings with marine mooring-towing and other [,5
applications having a post with an enlarged head and with

mounting members including a fixed or movable clevis 19
member whereby a line with a loop may be quickly attached

and detached without the necessity of tieing and unticing -e 1 "2

knots. The enlarged head may be integral with the post or

detachable. The clevis may include a pair of rings and be
movable on the post or one ring muy be omitted and the lower
clevis end affixed to the post or post huse. A line anti-fraying 13
member may also be afrxed to the clevis. A device may be
mounted on a tow truck, dock. or a boat. and with slight
modification the device may be mounted on dock pilings and
bollards or lock walls with or without a float member.
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3.780.975
MIEANS FOR PRODLCING CAST-IN-PLACE

STRLCTLRFS IN SITU
Lee A. Turzillo. .078 Glentar? Rd.. Akron. Ohio Keywords: Concrete form- Fabric mat; Offshore

Filed Nov. 2.3. 1971. Ser. No. 203.1013 construction; Structure repair
Int. Cl. E02d! i00

U.S. CI. 24-I 4ClainIs T.S. Cl. X.R. 61-54; 249-113; 249-134;

425-DIG. 36; 425-DIG. 126
Laminated %heet material. and 0parutus utiizing the same.

ror producing andor repairing structurat houtes of self-
hardening .'ud Zementitiou.% mater:aim u un-4~ucouu-;nd,-r

suhterranian situs. Sheet material includes wre-mesh backing.

and porous fahric honded thereto. substantially without
locking of fabric pores. and is adapted for supplying in rolls

or sheets to be cut and selectively formed at the situs into
matrices or molds having body-forming cavities for producing
or repairing concrete strUctures of many shapes and sizes

The apparatus includes such laminated sheeting formed as a

substantially rigid matrix. suitably reinforced and/or anchored
at the situs to have porous fabric layers presented inwardly, to
define matrix cavity walls hacked by the openwork material.

Fluid cementitious material supplied to the matrix cavity
adapted to harden into structural body corresponding to shape
of matrix cavi ., after which matrix can he readily removed
"e'e-from

3,781.775
ROTATING STEREO SONAR MAPPING AND

POSITIONING SYSTEM
Richard J. Malloy. Ojai, ad Robert D. Hitchcock. Ventura. Keywords: Instrument deployment; Seabed site

both of Calif.. assignors to The United States of America as survey; Sonar, side looking
represented by the Secretary of the Navy. Washington. D.C.

Filed May 1. 1972. Ser. No. 249.330 U.S. Cl. X.R. 340-5MP; 340-8S
Int. Cl. GOIs 9/66

U.S. Cl. 340-3 R 4 Claims

A stereo sonar system comprising a pair of pulsed sonar
transducers mounted one above the other on a stationary bot-
torn frame. The transducers are rotated as a unit but are ' ,...e s-,
spaced sufficiently to produce a three dimensional figure ',w
when stereo viewed. .
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3.781.778
MARINE STREANIER CABLE

Frederick C. Sawin. end William A. Whitfill. Jr.. both , KeyVords: Seismic streamer cable

Houston. Tex.. aisigors to Schlumberger Technology Car.
porition. New York. N.Y. IT.S. Cl. X.R. 174-101.5

Filed Apr. 19, 1972. Ser. No. 245,330
lt. CI. G;O1v 1116

U.S. C1. 3.40-7 R 12 Claims

In accordance with in illustrative embodiment 31' the
present invention. a marine streamer cable of laiered solid
construction includes ai cable core with a stress membher :ind - -

electrical conductors extending eccentrically within a tubular
flotation bodys. Seiumis transducer " .- iniies are Po'Idl at
spaced points along the cable with each assembly including a
rigid case construction that houses a disc-type hydrophone to
the side of the core and within the circumferential outline of
the flotation boity.

4. Reissued Patents
1971 to 1973

Re. 27,090 to Re. 27,640

Note: Matter enclosed in heavy brackets [I appears in the original
patent but forms no part of the reissued specification; matter
printed in italics indicates the additions made by reissue.

Re. 27,090'- Relsued Mar. 23, 1971
INDIVIDUAL DRV DOCK FOR BOATS

Henry A. Ruter, Rie. 1. Eucha, Okla. 74342 Keywo ds: Small-craft service structure
Original No. 3,362,172, dated Jan. 9, 1968. See. No.

435.816. Mar. 1, 1965. Application for reissue Nov. V.S. Cl. 1.1. 6-48; 61-67
6, 1969, Ser. No. 871,497

lot. CL B63c 1106; E02e 3100
U.S. Cl. 61-65 10 Claims -

An individual dry dock particularly for relatively small.
water craft wherein a movable frame is pivotally and verti-
cally reciprocally mounted in a boat well filled with water.
In a lowered position of the frame the boat may be floated
thereon and pontoons are provided for the frame which -

may be filled with air in order to elevate the frame and 
"

boat t0 a position out of the water. Conversely, air may
be withdrawn from the pontoon for lowering the frame --

and boat into the water.
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Re. 27,292Re. 27,292 esued Feb. 22, 1972
APPARATUS FOR SUBMARLNE CORE DRUILING

Pierre Grotet. Pierre Moulin, and Jean Parols. Rueil Kevwords: Inscrument deployment; Sampler,
Nialmaison, France, asnors to [Intut Francais du power supply; Sampler, seabed-
Petrole des Carbursats et Lubriflants, Ruell N13lmaison.
France drilled core

Original No. 3.370,656. dated Feb. 27, 196& Set. No. U.S. Ci. X.R. 175-22
S10.285. Nov. 29. 1965. Appllcatio foe reisue Feb. 27.
1970, Set. No. 15,305

lat. CL E21b 7/12
US. CL. 175--6 claims

A submarine core drilling apparatus comprising a basic .
structure which is suspended by a supporting cable from -
the surface ijsaWation. A flexible conduit is wound upon
a storage reel which in turn is carried by the basic struc-
ture. The free end of the conduit is connected to a rigid ,
tubular part comprising a bottom motor operatively con-,/
nected to a core drill at its lower end. The apparatus fur- /
ther comprises means for guiding the rigid tubular part
above the sea bottom, mneans supported by the basic struc-
ture for feeding water under presaure into the zonduit,
means associated with the conduit storage reel to control *'-\

"he unwinding of the fexible conduit when !he ,:ore drill
Lq lowered and advanced into the underwater strata, and
at least one cable which may or may not be distinct from y
the supporting cable. 1his cable contains electric power vL
and has control and command conductors connected to a
source of electric energy and a switchboard on the surface
installation.

Re. 27,308
UNDERWATER LOW TEMPERATURE Reissued Xar. 14, 1972

SIEPARATION UNIT
John R. Leonard. Houston, Tex.. assignor to *ywords: Seabed foundation; Seabed oil,

Mobil Oil Corporation process structure
Original No. 3,384.169, dated May 21, 1968, See, No.

50.705. May 17, 1966. Application for reissue Apr. U.S. Cl. X.R. 166-267
8. 1970. Set. No. 26.477

lat. Cl. E21b 43/01. 39/00
US. CL 166-.3 18 Claims

An apparatus involving an underwater separator assem-
bly comprising a landing base and a removable separator_-- - ' --
which mares therewiI. The base as adapted to be afixed -

to th-e marine- bott-om and be connected through a first -

flowline means to a producing well and through one or -
more additional Ifowlines to production faciities. The sep-
arwor which ha an inlet adapted to be releasably con- - - - -....
necred to said firstr flawffni and one or more Olt adapt- T
ed to be relea.ably coupled to said addittonai flowlines. -

respectively, it lowered on gide means to the bare and is
mated therewith.
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Re. 27,318 Reissued ar. 28, 1972
DOCK FNDER

Joseph R. Gensheimer, Erie. Pa., assignor to Lord Keywords: Pier fender
Corporadon, Erie, Pa.

Original No. 3,172,268. dated Mar. 9, 1965, Ser. No.
3S6,364, Mar. 30. 1964, which is a continuation-in. U.S. Cl. X.R. 248-358; 267-63; 267-140;
part of Ser. No. 140.036, Sept. 22, 1961. Application 267-141
for reissue Sept. 25. 1970, Ser. No. 75.796

lot. Cl. E02b 3,22: F16F 7/12
U.S. Cf. 61--4 6 Claims

.4 ,nder extends along and is spaced in front of and
presented ta an edge of a dock and has mear supporting
the same to movement ,oward and awa-v from and aton---
the dock. A piurality of mountings are spaced alone and
extend between the lender and the edge of the dock and
each comprises a generally horizontally extending body
of elastomer in ,te form of a column havinq ?ength, width ' * /
and thickness.-E4ach body is arranged with its width ex-
tending along the edge of the dock and its length extend-
ing out from the edge of the dock. .4 plate is fastened to .
each end of the body with one plate being attached to
the fender and the other to the edge of the dock. The
greater ratio of the length to the minimum width and of
the length to the minimum thickness is at least substan-
tially two whereby the body will sustain load from the
fender in compression until the load reaches a threshold
and will thereafter buckle with further deflection without
a substantial increase in load.

Re. 27,452 Reissued Aug. 1, 1972
FLOATING BOOMS

Millard F. Smith, Westport, Conn. Keywords: Breakwater, floating; Groin; Low-
tP.O. Box 295, Saugatuck. Cone. 06880) cost shore protection; Pollutant,

Original No. 3,499,290, dated Mar. 10, 1970, Ser. No.
739,452. June 24, 1968. Application for reissue Apr. surface barrier

8. 1971. Ser. No. 132.345
Int. Cf. E02b 3/04. 15104

U.S. CL 61-1 F 15 Claims

A portable flexible floating boom for confining oil or supporting clips being swaged to grip the cable in cor-
other material floating on the water, or as a current or respondingly spaced relation to the longitudinal spacing
wave controlling or inhibiting breakwater, groin, jetty, of the barrier fin supporting straps along the boom. each
or the like, or for protecting beaches from harmful clip being clamped between one side of the barrier and
marine creatures, the boom incorporating a series of one end of each respective strap. It is also contemplated
elongated floats of foamed elastomer connta.d in Ion- that an auxiliary barrier, which may be in the form of
gitudinaly spaced end-to-end relation by a continuous a water-pervious net or the like of suitable extent may be
underwater barrier in the form of a water-impervious suspended from the cable to extend to any desired depth
flexible polymer fin depending from and supported by in the water below the water-impervious barrier fin.
the floats substantially in the central longitudinal vertical
plane of the floats, the barrier being extended at its ends
beyond the two end floats of the boom and having end
plates secured thereto for connection of towing or anchor-
ing lines, the upper edge of the barrier between the floats
and along its extended ends being substantially level . ,, , ,, -' . t At
with the upper sides of the floats. and each of the floats ,--...., ._
having a series of longitudinally spaced yoke-like metal *,'.I ,j 1. L .0
straps embracing its upper side in imbhedded non-project-A
ing snag-proof relation, the sides of the straps converging b_________.___________
beneath the floats with their ends clamped upon opposite 4s -xi
sides of the barrier fin. whereby the barrier fin is sup-
ported by the straps in suspended relation beneath the
floats. A reinforcing cable extends the length of the boom
at one side of the barrier fin adjacent the undersides of
the floats and is anchored at its ends to the end plates,
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Re. 27,460

METHOD FOR ENCA.SING RIGID MEMBERS Reissued Aug. 15, 1972
WITH CONCRETE

Bruce A. Lamberton. Berea. Ohio Keywords: Concrete form; Pile protection;
(Box -4951. Cleveland. Ohio 44101) Structure repair

Original No. 3.397,260. dated Aug. 13, 1968. Set. No.
f57.455, June 26. 1967, which is a continuation of See. U.S. Cl. X.R. 264-31; 264-35; 264-36
No. 486.786. Sept. 13. 1965. and a continuation-inopart
of Ser. No. 446,346. Apr. 7. 1965. AppLication for re-
isse July 309 1970, Ser. No. 59,589

U.S. Cl. 264CL 28b 1/26 13 Claims

A form comprised of a sleeve of flexible porous ma-
terai is positioned around an clonvated rid member
with the ends of the sleeve pressed against the members ,,,
to form a space between the form and the material. A
cementitious slurry of a known liquid-cement ratio is
pumped into the space until a pressure is built up and the
form is inflated. The pumping is contihtued until some of
the liquid in the slurry passes outwardly through the E--.e....-4 -
pores of :he fabric and the liquid-cement ratio is lowered. - : ----- -

Re. 27,526
METHOD AND DEVICE FOR DETERINING THE

CONVEY CONCENTRATION OF DREDGING-
SPOIL OF A SUSPENSION OF DREDGING SPOIL Reissued Nov. 28, 1972
AND WATER

Ramboe van der Veen. lutphas.% Netherlands. assignor to Keywords: Dredge-mspoil, measuremet
N.V. Ingeieursbureau Voor Systemen en Octrooien -

Spastaa" Rottrdm Netherlands US ' 7
Original No. 3.554,011. dated Jan. 12, 1971, 5cr. No. ClX..7-3

817,999. Apr. 21, 1969. Application for relsime July
19. 1971,5er. No. 164,155

Claims priority, applleadoom Netheirlands. Apr. 24, 1968,
6805779

Snt. CL GOIn 9/26, 1P06 28 9
U.CL 73-61R S Cliams 2 22

A s.yntemfor measuring the concentraion of a dredging 20i 8 03
spoil suspension wherein the suspension is caused to fow 22
vertically upwards and vertically downwards in two pipe, 31 - 04
sections. Upper and lower conduits are coupled no,
corresponding upper and lower points on the two vertical 7
pipe sections. and a pressure pickup is obtained between I25
the midpoints of the upper and lower conduit. 2 9,

------- 256'
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Re. 27,529 -
GALVA 'C ANODE Reissued Dec, 12, 1972

Gordon L. Doremus. 7555 Havwood Drive 77017, and Keywords: Cathodic protection; Corrosion
Jack G. Davis. 3600 Montrose, Apt. 405 77006, both prevention
of Houston. Tex.

Original No. 3.616,422. dated Oct. 26, 1971. Ser. No. U.S. C1. X.R. 204-286
817.916, Apr. 21, 1969. Application for reissue Aug.
7, 1972, Ser. No. 277,381

nt. CL C23f 13/00
US. Cl. 204-197 14 Claims

A galvanic anode adapted particularly for the cathodic
protection of relatively large diameter pipelines sub-
merged in water bodies. The anode consists of a est least
a pair of [semicylindrical] arcuate segments constructed
of a suitable galvanic metal and havine completely em- ,
bedded within the galvanic metal steel core or armature
sections, adapted to be connected together to join the
anode sections into a "bracelet" about the pipe.

Re. 27,535

METHOD AND DEVICE FOR DETEI :1N-ING THE Rasfsued Dec. 26, 1972
QUA.nTTY OF DREDGING SPOIL TO BE PAID

Romke van der Veen, Jutphaas, "etherlands, assignor to Keywords: Dredge-spoil measurement
N.Y. Ingetieursbureau root Systemen en Octroolen
"SpastaaL" Rotterdam, Netheriands U.S. C1. X.R. 73-438

Original No. 3,54.009. dated J9n. 12, 1971, Ser. No.
817,691, Apr. 21. 1969. Application for reime July 19,
1971, Ser..No. 164,153

Claims priority, appa,doo Netherland, Apr. 24, 1968,
6805777

Int. CL GOIn 9126, 15/06
US. CL 73-41 R I3 Claims

A method and apparatus are disclosed for measuring
the quantity of dredging spoil. A flow of the spoil and
tion and downwards along a second flow section. Pres.

-sure differentials between vertically spaced points on each
flow section are obtained and added. The product of the -

pressure differential and flow velocity is integrated during
the period in which the dredging spoil is being conveyed.
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Pe. 27,536
.METHOD AND SUCTION DREDGING ITSSTAL-

LATIONS FOR CONVEYING DRED.I.NG Reissued Dec. 26, 1972
SPOIL

Romke van der Vten, Jutphaas, and Jan de Koning. Am. Keywords: Dredge-spoil measuremenL
sterdam, Netherlands. assignors to N.V. Initevieurs.
bureau voor Systemeo to Octrooien 15panstas)," Blin- JS l L.7-3
nenweg, Rotterdam. Netherlands US l .. 7-3

Original No. 3,554.010. dated Jan. 12, 1911, Set. No.
817.692, Apr. 21. 1969. Application for reisnie July 19,
197 1, Se r. No. 164.154

Claims priority, application Netherlands, Apr. 24, 1968,
6805778

lot. Cl. GOut 9!2?6,15106
1US. C). 7:3-5j R .22 Claims

In a met'!od and 3ppar!:us Fcr mneasuring the quantity
of a susPenon of dredging scil and watr, means areT ut
Provided to c ompensate for the presence of air in the sus- '.
pension. The measure compensation is derived by taking
pressure measurements of as least lw6 floW sections in the I -

system at which the prevailing pressures are different.

Re. 27,640 Reissued may 8, L973
IN~FLATABLE FLOAT BOOM

Campbell F. Logan, 530 Goodwin St,, Keywords: Pollutant, surface barrier
Jacksonville,- Fla. 32204

Original No. 3,494,132, dated Feb. 10, 1970,
Ser. No. 757,849, Sept. 6, 1968. Applica-
tion for reissue Sept. 25, 1970, Say. No.
75,556

lnt. C1. E02b 15/04
U.S. Cl. 61-1 F 17 Claims - -

An inflatable float boosm hasving a pair of
elongated selectively inflatable tubes con-
nected throughout their lengths by a joining......
web and a pair of elongated hollow members
filled with particulate solids are disposed
within respective tubes,* such members being ......
free to fell into the lower side portions of.....
respective tubes, A separate gas valve is
connected to each tube so that one tube can
be inflated to float the boom on the surf ace
of the liquid end the deflated tube function-
ing as a depending uskirt therefore. A sleeve
Is provided between the end portions of the
tubes to bridge the gap end to surround the
'releueable connectors therebetween.
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5. Additional Referenced Reissued Patents

The following reissued patents published between the end of 1973
and the end of 1976 are revisions of original patents in this volume.
These reissued patents are not included in the annotations or subject
index in this volume. Listed below are key information referencing
the reissued patent to the original patent and new material added to
or replacing information in this volume's annotation for the original
patent. Complete annotations for these reissued patents are in the
volume for the years the revisions were published.

Re. 28,232 Re. 28,966
METHODS OF GROTI.71;G OFFSHORE SYSTEM AND R.RAIER FOR CONTAINING %N OIL

STRUCTURES SPILL
Max Bassett. Houson, TeL., and Horace W. Olsen. de- Thomas Nicholas Blockick..%IcLean. Va.. assignor to Ocean

ceased, late of Houston, Tex.. by Magdalene M. Olsen, System. Inc., Reslon, %a.
executrix, Houston, Tex., assignors to C. Nelson Shields, Original No. 3.708,982, dated .an. 9, 1973, Ser. No. 79.997.
Jr, tlustee Oct. 21. 1

9 7
0. Application for reissue Jan. 24, 1974, Set.

Original No. 3.601.999. dated Aug. 31. 1971. Set. No. No. 436.146
858.951. Sept. 18, 1969. Application for reissue Juiy Int. Cl. E'J2b , 04
11. 1973, Ser. No. 378,196

[at. CI. E02b 17,'0: E02d 5/24 1.5. CI. 61-I F 19 Claims
U.S. Cf. 61--46 15 Claims

Reiasued Sept. 21, 1976
Reissued Nov. 5, 1974 Added U.S. Cl. X.R. 210-83
Added U.S. Cl. X.R. 61-53.52; 61-53.6

A "athod .r qrout-nq the znrulus between
,he. c-kPt and *i:.np in the Zegs of an off-
shor .tru tur, .n vhi h air a o "ntroduoed
to evel weater Prom the Zower end of the
annulus, and the mnnu7,us is the, 'Zted-
.rn the tov wiih grouting mater-ial. Air
pressurv may be Taintained in the annulus
suffij_-ent to prevent ingress of water
throuoh :h e ower end of the jacket whiZe .
groutin material is being introduced.

[Compressed air is introduced into an
annular soace existing between the jacket
and piling in the legs of an offshore
structure so that water is expelled from
the annular space through the lower end
of the jacket and grouting material is then
introduced into the annular space. The Re. 28,989
introduction of compressed air end grouting ELECTROMAGNETIC WATER CURRENT METER

material is affected fros above the water- Vinsent J. Cushing, 9804 Hilnridge Drive, Kensington. Md.

line, thus avoiding the necessity of per- 20795

forming the grouting operation by divers Original No. 3,759,097, dated Sept. 18, 1973, Ser. No. 68,674,
at the sea bed.] Sept. 1, 1970. AppliestIon for reissue Dec. 10. 1974. Set. No.

531,418

Int. CI.2 GOlF 1/58
Re. 28,332 U.S. C. 73-194 EM 22 Claims

METHOD AND APPARATUS FOR PREVENTING
ICE DAAMAGE TO MARLNE STRUCTURES " -

Joseph F. Schijuinger, Pasadena. Calif.. assignor to Reisued Oct. 5. 1976
Sea-Log Corporadon, Pasadena, Calif.

Original No. 3,69.052, dated June 13, 1972, Ser. No.
46,273, June 15, 1970. Application for reissue Oct.
25, 1973, Set. No. 409,747

at Cl. B63b 35/08
US. C. 114-. R 15 Claims

Reissued reb. 11, 1975
Added Keyword: Offshore platfoart,leg
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III. SUBJECT INDEX, 1971-73
ARTIFICIAA OEA 'AFF:'

35591407 ART:F 'c:AL O.A/:7Sv

.3590535 Cot.1P0SITE R~L2

36148464 H1EHOD A.'P '.EA,,'S FOR ."ACISG ART.:F--c.!L SEAWEED
01'AT? KEYWORDS: ASPO ,C'S ASRSFAEV !'A CEREAL ?LACEV."ET

371599a.2zA~~S 0S"ARZ,:.E ~C.:
OTHER iSYWCRDS: FABRIC !AT' ; LOW-COST SHORE PROTECTIONl

37271411 IN.FLUENCIO;G 5DIPENTA rroti
OTHER KEYWORDS: LOW-COOT SRORE PROTECTION

3625014 /f ST/LD ARD APPARATUS FOR UNDERWATER DEPOSITION OF SETTABLE MATERIALSOHER KEYVOPCS: COfNCRETE FORM SEABED ./ATE~rAL PLACE!.EOCSLOPE PPOTECTION

BAR PROTECTION"

3564.853 -,.: OD OF C0C,'7POLLING Ei-'GSIONl OF SEASHORES
OTH/ER KEYWORD)S: FABRIC t.AC ; ROIN LOW-COST SH..ORE PROTECT.YON

3670504 FABRP:C CO ASES lOS7RUCTIO,.'S
OTRER KEYWORD'S: 3REAKWATER, CO'P2E;CONCRETE FORM FABpr ',AAT

OFFSHORE COsNucTIOa

BATH Y~ER.OPA PHI

3561267 B A Z '7 EF 3O"0,'E Ri
0o'iYR i.-Y;CRDS: SXCL/!N EPLOY/fENT

3561268 XPBTN;DA BLF 3A i/C/!ERPOCRA PH
OTUER KEYWOROS: IN1STRUMENT DEPLOYME.VT

3587310 YOLLOW CORE IiiSTRUM!ENT CABLE
OTHER KEYWORDS: INSCTRUPENT CABLE ;IN7STRUlMENT DEPLOYMENT"

3596512 EXPENDABLE AIR PROBE
OTHER KEYWORDS: IN7STRUMENT, AIRBORNE ; INSTRUMENT DEPLOYMEPT

36563145 AUTIOMATIC FREE-FALL CCEAVOCRAPHIC TV/:PEPATURE PROBE
OTHER KEYWORDS: INSTRUM/ENT DEPLOY/EI/T ; IES6TRUMENT RETRIEVAL

3670572 AIR -SEA INTERFACE TEMPERA TURE MEASURING A PPARA TUS
OTHER KEYWORDS: Buoy, IvSTRUnvTAED . ISTRUMEN'T DEPLOYMEN7

37148899 CONDUCTIvITY AN'D TENPERA TURE SEN.SIN'G PROBE
OTHER KEYWORDS: IN'STRU/'EVT DEPLOYM!ENT? SALINITY MEASUREM.ENT

BREAKWATER, CONCRETE

36140075 ;'ETNOD OF I.'STALLIC BREAKWATER CAISSOBS
OTHER KEYWORDS: OFFSHORE CAISSON ; OFFSHORE CONSTRUCTIOI SEA WALL

3653216 1/ETH! D AND APPARATUS FOR PREVEN'TIN!G EROSION
OTHER KEYWORDS: WAVE ABSORBER BEACH
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3670504 FA.-.UC CO;'A::.::ENT COL'STRUCTIONS
OT"rE P.YWOR-S: RAP PROTECTION ; CONCRETE FORK ; FABFIC PAT

OFFSHOPE cOI;STRUCTI:I

372G950 ,'Tsc. F oc..'c JUE-ArUEOUS AKD cT.ER CAST-IN-PL.CE C,:,'CFETE

S7RUCTUEC Ii. J;r7Z. h Li .E:*; 
{': ' D ; CO';CFETE FOR,!

:A: ORE ..,su.'" . ,; PILE, cc.,'CszT;

3"33831. .".?f: ,... .D ,.',..;.:J ?O y PPEVE;STI;;G ..ZRcC N'l AND .sos:. ., 'vZG

.. . WA:'E ABSC BB? B5.CH

3779024 STA:IOi'ARY STORAGE AND !OORING PLANT RESTI;'G ON THE BOTTOM
OF THE SEA.OTHER KEYWORDS: OFFShORE CAISSON ; OFFSHORE HARBOR

OFFSHORE STORAGE TANK, EtMERGENT ; PIER, FIXED ; SEABED FOUNDATION

BREAK WA TER, FT OA TI:1

3595026 :REAKWATER

362833. FLOATING BREAKWATER
OTHER KEYWORDS: BUOY ,OORIE SYSTEl" ; Ef.BEDMEPT ANCHOR

3673805 FLOATABLE EPEA'WATER ELEM:ENT

369177.3 ;'A.4-7.7 RI S IIJ .TI CURTAI.'

OTHER KEYWORDS: POLLUTANT DEBRIS POLLUTANT, SUBMERGED BARRIER

POLLUTAPIT, SURFACE BARRIER

3691774 TRAPSPORTABLE BREAKWATER
OTHER KEYWORDS: BUOY MOORING SYSTEM

37:2068 OFFSHORE IN;STALLATION FOR PRODUCING. STORING AND LOADI';G OIL

FROM UNDERWATER OIL WELL.6THER KEYWORDS: OFFSHORE !MOORING STRUCTURE

OFFSHORE PLATFORM ANCHOR ; OFFSHORE PLATFORM, FLOATI7G;

OFFSHORE STORAGE TANK, SUBMERGED

3777689 FLOATING BREAKWATER PONTOON

RE27452 FLOATING BOOPS
OTHER KEYWORDS: GROIN ' LOW-COS? SPORE PROTECTION

POLLUTANT, SURFACE BARRIER

BREAKWATER, RUBBLE

3562917 APPARATUS FOR PEASURING IRREGULAR SURFACES OF DEPOSITS
OF CONCRETE BLOCKS OR RUBBLE MOUNDS.OTHER KEYWORDS:
CONCRETE ARMOR UNIT ; SEABED SITE SURVEY ; STRUCTURE INSPECTION

3568449 CONSTRUCTION OF LAND !ASSES 3OUNDED PY WATER
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; OFFSHORE ISLAND

3635033 BITUMINOUS COMPOSITIONS Iii HYDRAULIC CONSTRUCTIONS
OTHER KEYWORDS: .4SPhALT ; GROUTING . REVETMENT

3680320 OFF-SHORE TPANSPORTATIONINDUSTRIAL AND URBAN COMPLEX
OTHER KEYWORDS: OFFSHORE HARBOR ; OFFSHORE ISLAND

BREAKWATER, STEEL FRAME

3611727 WAVE-FORMING STRUCTURE

BULKHEAD

3570252 CONSTRUCTIONAL WORKS
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3570253 COJSTUCTIC;/AL iWORKS

3657896 ,'ETiiOD OF CONSTRUCTING CONTIIUCUS WALL BY USE OF PILES
OR PILE SHEETS AND APPARATUS THEREFOR.OTHER K'WORDS:
COF RE CONSTRUCTION ; PILE DRIVER. IMPACT ; PILE DRIVER LEADS

PILE PLACEE:ENT

3665717 .'ZO A::: .PAFA7jS FOR ::ST-ALL'f:G ELONGATFD RODS

IN UNSTABLE EARTH FOR!NATIONC. O:'ER FE i'S: OR'TI,'G

3686873 COO ,TRUCT.OSVAL WOR:S

3726950 METHOD FOR PRODUCING SUB-AOUEOUS AND OTHER CAST-IN-PLACE CONCRETE

STRUCTURES IN SITU.OTHER KEYWORDS: BREAKWATER, CONCRETE
COECRETE FORM FABRIC MAT ; OFFSHORE CONSTRUCTION

PILE, CONCRETE ; STRUCTURE REPAIR

3739588 RESILIENT FETAI:IS,', WALL
OTHER KEYWORDS: PILE SECTION CONNECTION ; PILE SHEET . PILE STEEL

3753354 CCRROSION -PROTCTOED ARC:,crIllG RODS FOP A.NCHOR?:I.G STRUCTURAL PARTS

IV THE EARTH. AS WELL AS METHOD OF PPODUCIVG ANCiGR!.NS ,ITH
CORpOSION-PPOTECTED ANCHOR RODS. OTHER KEYWORDS:

,OO.cTOY ?7F""71 ; GRCUTI"G

BUCY "'OORING SYSTEM

3559223 LO;S SPAR PUOY .A.... fCORIRG METHOD
OTHER KEYWCRDS: BUOY, IFSTRUMENTED

3590,08 ANCHORING DEVICE FOR A FLOATING BUOY
OTHER KEYWORDS: I,7STRUIlENT CABLE

3590635 PYCNOCLINE FOLLOWER APPARATUS
OTHER KEYWORDS: BUOY, INSTRUMENTED ; DEPTH PRESSURE MEASUREMENT
INSTRUMENT DEPLOYMENT

2S.7"7 dOOPI*G DEVICES
OTHER 7FYWORDS: INSTRUMEN!T DEPLOYPENT

36282C5 CCEANORAPHIC SURVEY DEVICE
OTHER KEYWORDS: BUOY, INSTRUMENTED ; INSTRUMfENT DEPLOYMENT

INSTRUMENT RETRIEVAL

362833u FLOATING BREAKWATER
OTHER KEYWORDS: BREAKWATER, FLOATIPG ; EMBEDMENT ANCHOR

3631550 MOORING DEVICES
OTHER KEYWORDS: BUOY, INSTRUMENTED ; INSTRUMENT DEPLOYMENT

3680160 FLOAT FOR SEAMARKS.BUOYS,PONTOONS AND THE LIKE
OTHER KEYWORDS: ICE PROTECTION ; PIER, FLOATING
SMALL-CRAFT MOORING DEVICE

369177" TRANSPORTABLE BREAKWATER
OTHER KEYWORDS: BREAKWATER, FLOATING

3695207 ANCHORAGE FOR BOAT DOCK. BUOY OR THE LIKE
OTHER KEYWORDS: PIER, FLOATING ; SMALL-CRAFT PIER

3705431 MOORING DEVICES
OTHER KEYWORDS: BUOY, INSTRUMENTED ; INSTRUMENT DEPLOYHENT

3729748 MOORING APPARATUS
OTHER KEYWORDS: BUOY, INSTRUMENTED
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3729755 IMPROVEPENTS RELATI.'G TO RELEASE MECHA.IS" FOR BUOYS
OTHER KEYWORDS: BUOY INSTRUMENTED ; INSTRUMENT DEPLOYHENT

3742535 OPEN OCEA' ,iiALLOW WATER '.OCR
OTHER KEYWORDS: INSTRUIET DEPLOYMENT

375u=39 CCEANOLOGICAL AN;D PETEOROLOGICAL STATIOl!
OTHER KEYWORDS: BUOY, ISTRUl..E,;TED ; INSTRUMENT DEPLOYMENT

BUOY, ./ STRUMENTED

3556035 SAILING VESSEL

3559223 LONG SPAR Z3OY CONLSTRUC:iGN AND ,'OORING METHOD
OTHER KEYWORDS: BUOY M;OORIIG SYSTEM

3569725 WAVE-ACTUATED POWER GENERATOR-BUOY
OTHER KEYWORDS: ELECTRICAL GENERATOR ; INSTRUMENT POWER SUPPLY
POWER, WAVE ; PUMP

3570437 MULTI-CYCLE OCEAN DATA GATHERING SYSTEM
OTHER KEYWORDS: INSTRUMEINT DEPLOYMENT

3585952 SELF RIGHTING VESSEL

3590406 LONG SPAR FUOY

3590635 PYCS'OCLI;IE FOLLOWER APPARATUS
OTYER KEYWORDS: "UOY MOORING SYSTEP ; DEPTH PRESSURE MEASUREMENT

7FST U!ENT DEF OYMENT

3610038 WAVE VETER
OTHEP KEYWORDS: WAVE M'EASUREM!ENT

3628205 OCEANOGRAPHIC SURVEY DEVICE

OTHER KEYWORDS: BUOY M0ORING SYSTEM ; INSTRUIENT DEPLOYMENT
INSTRUMENT RETRIEVAL

3631550 ,OORING DEVICES
OTHER K.EYWORDS: BUOY '!OORING SYSTEM ; INSTRUMENT DEPLOYMENT

3670572 AIR-SEA INTERFACE TEMPERATURE IMEASURINIG APPARATUS
OTHER KEYWORDS: BATHYTHERMOGRAPH ; INSTRUMENT DEPLOYMENT

3691573 SELF-POWERED SIGNAL BUOY
OTHER KEYWORDS: ELECTRICAL GENERATOR ; POWER, WAVE

3701088 DEN.AND SONORUOY
OTHER KEYWORDS: SEISMIC uYDROpMIC??E

3705"31 MOORING DEVICES
OTHER KEYWORDS: BUOY MOORING SYSTE! : INSTRUMENT DEPLOYMENT

3706225 DIRECTIONAL INCLINOMETER
OTHER KEYWORDS: CURRENT P!EASUREMIEN1T

3727248 BUOY WITH ADJUSTMEN1TS FOR THE REDUCTION OF THE EFFECT

OF THE SEA FORCES THEREON

3728748 MOORING APPARATUS
OTHER KEYWORDS: BUOY MOORING SYSTEM

3729755 IIlPROVEMENTS RELATING TO RELEASE MECHANISM FOR BUOYS
OTHER KEYWORDS: BUOY MOORING SYSTEM ; INSTRUMENT DEPLOYMENT

3754439 OCEANOLOGICAL AND METEOROLOGICAL STATION
OTHER KEYWORDS: BUOY !OORING SYSTEM ; INSTRUMENT DEPLOYMENT
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3765236 APPARATUS FOR RECORDING SWELL FRECUENCY AND PROPAGATION DIRECTION
OR WAVES. OTHER KEYWORDS: WAVE PEASUREPENT

3769838 WAVE AfEASUPING APPARATUS
OTHER KEY;.'CRDS: WAVE l!EASUREElT

377L564 OCEAL'OGPAPHIC VEHICLE AND PLATFORP
OTHEP KEYWOPDS: TOWED VEHICLE

CA:HCC:C PROTECTION

3616IS A"DE A SE:'ELY FOR CAT,:CDIC P:?CTZCTION SYTE:;S
('!!? "Y'JCFS: COP FCSION" PREC:TION; CFFSHOPE PLATFCRP,LEO

3616422 GALVANIC ANODE
OTHER KEYWORDS: CORROSION PREVENTION

3635813 ANODE SYSTER FOR CATHODIC PPOTECTION OF STRETCHED CHAIN
OTHER KEYWOPDS: CORROSION. PREENTION

366174 2 ELECTROLYTIC PETHOD OF MARINE FOULING CONTROL
OTHER KEYWORDS: FOULING PREVENTION

3684680 ELECTRODES FOP ELECTROLYTIC OR CATHODIC ANTICORROSION PROTECTION
OTHER KEYWORDS: CORROSION PREVENTION

36893115 C..T'!ODIC P-OTECTIC?: CYSTE." A!.D DELAY-ACTI'ATION A;INOE
OTHER KEYW,'ORDS: CORROSIOC PREVENTICN

3692650 CATHODIC PROTECTION SYTEM
OTHER KEYWORDS: CORROSION PREVENTION

3718570 CATHODIC PROTECTICN AODE WITH SECTIONS REPLACEABLE UNDERWATER
OTHER KEYWORDS: CORROSION PREVENTION

3721618 ALUPINUM SACRIFICIAL ANODE
OTHER KEYWORDS: CORROSION PREVENTION

3726779 MARINE ANTICORROSION ANODE STRUCTURE
OTHER KEYWORDS: CORROSION PREVENTION

3766032 METHOD FOR CONTROL OF PARINE FOULING
OTHER KEYWORDS: FOULING PREVENTION

RE27529 CALVANIC ANODE
OTHER KEYWORDS: CORROSION PREVENTION

CHARNEL BARRIER

3632508 METHOD AND APPARATUS FOR DESILTING AND DESALTING BODIES OF WATER
OTHER KEYWORDS: CHANNEL PROTECTION ; TIDAL ESTUARY WATER QUALITY

TIDAL INLET

3667234 REDUCING AND RETARDING VOLUME AND VELOCITY OF A LIQUID FREE-FLOWING

IN ONE DIRECTION.OTHER KEYWORDS: TIDAL ESTUARY WATER QUALITY

TIDAL INLET

3713298 NAVIGABLE DAM
OTHER KEYWORDS: TIDAL ESTUARY WATER QUALITY ; TIDAL INLET

3720067 METHOD FOR BUILDING IMMERSED STRUCTURES AND A DEVICE FOR

CARRYING OUT SAID METEOD.OTHER KEYWORDS: GROUTING .
OFFSHORE CONSTRUCTION ; PILESHEET ; PILE, STEEL ; SEABED FOUNDATION

3733830 TIDAL FLOW SYSTEM AND METHOD FOR CAUSING WATER

TO FLOW THROUGH WATERWAYSOTHER KEYWORDS: TIDAL ESTUARY WATER LEVEL
TIDAL ESTUARY WATER QUALITY
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3756032 SLUICEGATE STRUCTURE
OTHER KEYWORDS: TIDAL ESTUARY WATER LEVEL : TIDAL INLET

3762168 WATER POLLUTION CONTROL

OTHER KEYWORDS: POLLUTANTCOLLECTION ; POLLUTANT, SURFACE BARRIER

CIAN'EL ?AOTECTION

3565491 JIT PU,:P "ETHCD Am,'D YT.
'THE? XOEYiOPO: DFEDGE-SPOIL .'ElSURE."ENT ; DREDGE-SPOIL TRANSPORT

DREDGE, SUCTION ; PUMP ; TIDAL I;LE,

3632508 ,"F'.;CD AN.D APPAPA5'7 rfP ECLTG A"D D' G BODIS OF
OTHER KEYWORDS: CHANEL BARRIER ; TIDAL ESTUARY WATER QUALITY
TIDAL INLET

3638432 STATIONARY DREDGING APPARATUS

OTHER KEYWORDS: DREDGE, SUCTICN ; TIDAL INLET

COATI;;G

3553970 INiFLATABLE CLAIIPIEG DEVICE
(ITHER KEYWORDS: CORROSION PREVENTION ; PILE PROTECTION

3565672 ?,ETHOD OF IPRFOVING RESISTA;;CE TO CORROSION OF METAL SURFACE
AN;D RESULTANT ARTICLE

OiHER KEYWORDS: CORROSION PREVEN;TION

3581505 A ?!ETHOD OF ENCASING A PARTIALLY SUBMERGED STRUCTURE
OTHER KEYWORDS: FOULING PREVENTION

3702778 SNIP'S HULL COATED WITH ANTIFOULING SILICONE RUPBER
OTHER KEYWORDS: FOULING PREVENTION

3719049 CORPOSION PREVENTING APPARATUS A,'D METHOD
OTHER KEYWORDS: CORROSION PREVETION ; PILE PROTECTION

3736759 PILE COVERING
OTNER KEYWORDS: CORROSION PREVETION PILE PROTECTION

3748863 CONNECTION FOR A NON,.ETALLIC POUDATIOII PILE
OTHER KEY,'ORDS: CORROSION PEENTION ;PILE, CONCPRTE ;
PILE SECTION CONNECTION

3765923 PROCESS AVD COPOSITION FOR BLAST-CLEA'ING

AI;D CORROSION-PROTECTING METAL SURFACES
OTHER KEYWORDS: CORROSION PRZVEI;TIOU

3765933 'ETHOD FOR THE PROTECTION AGAINST ACUATIC PARASITES
OTHER KZYWORDS: FOULIN;G PREVENTION

3766879 APPARATUS FOR COATING UNDER WATER
OTHER KEYWORDS: CORROSION PREVENTION ; FOULING PREVENTION

STRUCTURE REPAIR

3773550 INHIBITING DEGRADATION AND CORROSIOn OF SOLID SUBSTRATES

BY APPLICATION THERETO OF A CURABLE COATI1G OF A POLYEPOXIDE

AND AN OXAZINE OR OXAZOLINE. OTHER KEYWORDS: CORROSION PREVENTION

COFFERDAM

3710579 PORTABLE COFFER DAM AND METHOD OF MAKING

3768265 COFFERDAM
OTHER KEYWORDS: PILE, SHEET ; PILE, STEEL ; STRUCTURE REPAIR
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COLLISION: PROTECTION

3552131 OFFSHOFE I:,ISTALLATIro,
OTHER KEYWORDS: ICE PROTECTION ; OFFSHORE PLATFORM, FIXED

OFFSHORE STORAGE TANK, El ERGKIJT OFFSHORE STRUCTURE FE,PTER

3584u64 .O'FLATABLE M'ARINE F 'r.STr!
:TIEP KEY" ,'GSS: :FSE STPUCT 'PE FEN'DEP

3593531 ,'ARI;;E FETIDER
OTHER KEYWORDS: OFFSHORE STRUCTURE FENDEP

37 23 5 ,'$NO'fCORI;G SEA ? ' 7Cz
OTHER KEYWORDS: OFFSHORE MOORING STRUCTURE ; OFFSHORE PLATFORM, FIXED

OFFSHORE STRUCTURE FENDER

CONCRETE ARMOR UNIT

3562917 APPARATUS FOR "EASUP!Yr !:'PEULAR SURFACEC OF DEPOSITS

OF CONCRETE BLOC"S OR RUBBLE MOUNDS.OTHER KEYWORDS:

BREAKWATER, RUBPLE * SEABED SITE SURVEY ; STRUCTURE INSPECTION

358203u ,.OLD FOR CASTING A BREAKWATER CONCRETE BLOCK
OTHER KEYWORDS: CONCRETE FORM

361U866 POLYPOD STRUCTURE FOR CIVIL E?'cI*EFPIr.'G USES

3636713 MARINE BLOCK

3759043 MOLDS FOR USE IN MANUFACTURING E17ERGY DISSIPATIrC CONCRETE BLOCKS

FOR RIVER AND MARINE WORZZ.OTHER KEYWORDS: CONCRETE FORM

CONCRETE BLOCK

3597928 EROSION CONTROL
OTHER KEYWORDS: FABRIC MAT ; LOW-COST SHORE PROTECTION

SLOPE PROTECTIOff ; REVETHMEN

36021.! ?AV:NG BLOCKS
OTHER-KEYWORDS: LOW-COST SHORE PROTECTION ; REVETMENT

3613382 SEA WALL CONSTRUCTION
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; PILE, STEEL ; SEAWALL

CONCRETE FORM

3570254 METHOD AND MEANS FOR PROTECTING AN EARTH SURFACE AGAINST SCOUR
OTHER KEYWORDS: FABRIC MAT ; LOW-COST SHORE PROTECTION ; REVETMENT
SLOPE PROTECTION

3582034 MOLD FOR CASTING A BREAKWATER CONCRETE BLOCK
OTHER KEYWORDS: CONCRETE ARMOR UNIT

3608320 METHOD AND APPARATUS FOR CONSTRUCTING A CONCRETE WALL STRUCTURE

IN OPEN WATER.OTHER KEYWORDS: OFFSHORE CAISSON ;

OFFSHORE CONSTRUCTION ; PILE DRIVER, WATER JET ; PILE-DRIVING
SHOE , SEABED FOUNDATION

3625014 METHOD AND APPARATUS FOR UNDERWATER DEPOSITION OF SETTABLE MATERIALS
OTHER KEYWORDS: ASPHALT ; SEABED MATERIAL PLACEMENT

SLOPE PROTECTION

3630036 ELONGATED ELEMENT TO BE DRIVEN INTO THE GROUND TOGETHER WITH A SHOE
OTHER KEYWORDS: PILE, CONCRETE ; PILE DRIVER, WATER JET
PILE-DRIVING SHOE
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3664139 REMOVABLE SELF-JETTING PILE
OTHER KEYWORDS: PILE, CON:CRETE ; PILE DRIVERp, WATER JET

3670504 NABRIC COSVTAIZ:E;T CO,;sTRUc IONS
OTHER KEYWORDS: "AR PROTECTION ; BREAKWIATER, CONCRETE ; FABRIC f.AT
OFFSHORE CONSTRUCTION

3690110 iiEFAIRl:o O FH, A6ILITATIiG STEEL SUPPORTED H-PILES
,;THEN? sLuYs; 2P: NIE, CrOP: ;STPUCTURE REPAIR

3726950 Y'TXCO FOR NFOL"CIf. NUB-,CL'ECUS A:,D OTHER CAST-IN-PLACE CONCRETE

CT- I ,TR KEYWORDS: PiREAK AATER, CO;CRETE ; BULKHEAD

FABRIC MAT ; WIFZiORE COiSTRUCTICI; : PILE, CONCRETE

STRUCTURE REPAIR

3728864 APPARATUS FOR IWLPAIPINiG STEEL SUPPORTING PILES
OTHER KEYWORDS: PILE, STEEL . STRUCTURE REPAIR

3728115 .".ETROD A'D APPA.ATUS F PLASTIC dYrDRAULIC "ATERIAL
OTRER KEYWODS: OFFSHIORE CAISSON . OFFSHORE CONSTRUCTION

SEABED FOUNDATION ; SEABED MATERIAL NLACE';L

37u5775 UN.DERWATER I:; sI!' PLACEIMEN.T OF CONCRETE
OTHER KEYWORDS: SEABED FOUNDATION ; SEABED MATERIAL PLACEMENT

3759063 . tt a'S 'ACTUAI;;G E::EROY SISCIPATIG CONCRETE BLOCKS

FOR RIVER AND MARINE WORKS

OTHER KEYWORDS: CON,*CRETE ARMOR UNIT

3779027 METHOD AND APPARATUS FOR A CONTINUOUS DU'BBELL TUBE ANCHORING SYSTE"

FOR SUBMARINE PIPELINES.OTHER KEYWORDS: FABRIC AT ;

SEABED MATERIAL PLACEMEN.'T ; SEABED PIPELINE PLACEMENT * SEABED SCOUR

PROTECTIOU

3760975 MEANS FOR PRODUCIG CAST-Il-PLACE STRUCTURES IN SITU
OTHER KEYHORNS: FABIC M'AT , OFFSHORE CONSTRUCTION
STRUCTURE REPAIR

RE27460 METHOD'FOR ENCASING RIGID MEPBERS WITH CONCRETE

OTHER KEYWORDS: PILE PROTECTION ; STRUCTURE REPAIR

CORROSION MEASUREMENT

3599090 APPARATUS FOR DETECTING AND MuEASURING CREsvICE CORROSION

3629090 APPARATUS FOR MEASURING HYDROGEN ABSORPTION

3694324 METHOD OF MEASURING ACCELERATED CORROSION RATE

CORROSION PREVENTION

3553970 INFLATABLE CLAMPIN1G DEVICE
OTHER KEYWORDS: COATING ; PILE PROTECTION

3565672 METHOD OF IMPROVING RESISTANCE TO CORROSION OF METAL SURFACE

AND RESULTANT ARTICL F.OTHER KEYWORDS: COATING

36161418 ANODE ASSEMBLY FOR CATHODIC PROTECTION SYSTEM'S
OTHER KEYWORDS: CATHODIC PROTECTION ; OFFSHORE PLATFORMLEG

3616422 GALVANIC ANODE
OTHER KEYWORDS: CATHODIC PROTECTION

3635813 ANODE SYSTEM FOR CATHODIC PPOTECTION OF STRETCHED CHAIR
OTHER KEYWORDS: CATHODIC PROTECTION
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3677016 CORPOSION PROTECTION FOR WELL CASING OF OFFSHORE STRUCTURE
OTHER KEYWCRDS: OFFSHORE PLATFORP FLOATIOG

268u680 SL7CTOfl'FS FOP ELECTROLYTIC OP CATHODIC AUTICOpROSION PROTECTION
OTHER KEYWORDS: CATHODIC PROTECTION

3669395 CA.-OxIC mPOTECTIC;; SYCTEM ANN DELAY-ACTIVATION AT;OVE
('THER K'EYWORDS: CATHODIC PROTECTION

36S2650 CATHODIC PROTECTION 5YSTEP
OTHER KEYWORDS: CATHODIC PROTECTION

3693362 PROTECTION OF UNDERWATER EQUIPPEN:T BY WNERSION
:iwE2 KZ WCRZS: OTiiOAE PLATFOPM ATCHOR;

OFFSHORE PLATFORM, FLOATING

3718570 CATHODIC PROTECTION ANODE WITH SECTIONS REPLACEABLE UNDERWATER
OTHER IEYWORDS: CATHODIC PROTECTION

3719049 C0R'F; :Ts: 7 E7ETTINC APPARATUS AN METHOD
OTHER KEY;IORDS: COATING ; PILE PROTECTION

3721618 ALUmIUi SACRIFICIAL ANODE
OTHER KEYWORDS: CATHODIC PROTECTION

37'5779 .ARINE AL'TIVPPOSION ANODE STPUCTURE
;TOER K ,'C-'-'Z: CATHODIC NSOTECTION

3736759 PILE COVERING
OTHER KEYWORDS: COATING ; PILE PROTECTION

37148863 CONNECTION FOR A NONETALLIC FOUNDATION PILE
OTHER KEYWORDS: COATING ; PILE, COICRETE ; PILE SECTION CONNECTION

3753354 COPROSION-PROTECTED ANCHORING RODS FOR ANCHORING STPUCTURAL PARTS

IN THE EARTH. AS WELL AS METHOD OF PRODUCIN!G AIICUORICGS WITH

CORROSION-PROTECTED ANCHOR RODS.OTHER FEYWORDS: EULKEEAD : GROU TI'N

3765923 PROCESS AND COMPOSITION FOR BLAST-CLEAr.IO
AND CORROSION-PROTECTING METAL SURFACE. OTHER KEYW RDS: COATING

3766879 APPARATUS FOR COATING UNDER WATER
OTHER KEYWORDS: COATING . FOULING PREVENTION ; STRUCTURE REPAIR

3773550 INHIBITING DEGRADATION AND CORROSION OF SOLID SUBSTRATES

BY APPLICATION THERETO OF A CURABLE COATING OF A POLYEPOXIDE AND AN
OXAZINE OR OXAZOLIUE.OTHER KEYWORDS: COATING

RE27529 GALvANIC ANODE
OTHER KEYWORDS: CATHODIC PROTECTION

CURRENT MEASUREMENT

3623362 FREE-FALL CURRENT METER
OTHER KEYWORDS: INSTRUMENT DEPLOYMENT

3693439 ELECTROMAGNETIC WATER CURRENT METER

3693440 ELECTROMAGNETIC FLO WMETER

369S103 CURRENT AND TURBULENCE METER

3706225 DIRECTIONAL INfCLINO1!ETER
OTHER KEYWORDS: BUOY, INSTRUMEITED

3738164 REASUREMENTS PERTAINING TO OCEAN CURRE3TS BY GEOMAGNETIC INDUCT.ON
OTHER KEYWORDS: DEPTH PRESSURE MEASUREPENT ; INSTRUMENT DEPLOYMENT
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3759097 ELECTROMAGNETIC WATER CURRENT METER

DEPTH PRESSURE "!EASUPEP'ENT

3590635 PYCOCLINE FOLLOWER APPARATUS
OTHER EEYWORDS: BUOY, INSTPUPEVED ; BUOY !.ORG SYSTE,"
INSTRUtENT DEPLOYKENT

3611975 N, .A
7

'A.E DEVICE
OTHER KEYWORDS: SEIS!IC STREAMER CABLE . TOWED BODY DEPTH CONTROL

3738164 REASUFPKMEUTS PERTAI:I:;G TO OCEAN CURREPTS BY GEO!AGRETIC INDUCTION
CTHE-' .EY;CR'zS: 22N;?EAT ":EASURE:E:E,'T ; I'STRU,:,T DEPLC:'ENT

377U570 NON-ROTATING DEPTH CONTROLLER PARAVANE FOR SEIS?,IC CABLES
OTHER KEYWORDS: SEISM':IC STREAMER CABLE ; TOWED BODY DEPTH CONTROL

DREDGE INTAKE

3563607 SUBACUEOUG ,!ZN:,G
OTHER KEYWOPDS: DREDGESUCTION * PUMP

3579872 DREDGING APPARATUS il'ITH SURGE COMfPE'SATIf'G MEANS
OTHER KEYWOFDS: DREDGE, CU"TERHEAV: DREDGE LADDER CONTROL

3585138 .'!rTHOn ,' 2 .?P.'RATUS 70!? :::c.' DREDGi.".C
CTHER EYP : LRE:GE, DUCT -

3565739 IETHOD AND SUCTION DREDGING INSTALLATION FOR OBTAINING SAND
OTHER KEYWOPDS: DREDGE, SUCTION

3585740 M-ETHOD AND SUCTION DREDGING INSTALLATION

FOR SUCKING UP DREDGING SPOIL.OTHER KEYWORDS: DREDGE, SUCTION

3589040 MECHANISM FOR ATICIPATIG THE CONCENTRATION OF SAND

IN A DREDGING SUSPENSION. OTHER KEYWORDS: DREDGE, SUCTION

DREDGE-SPOIL MEASUREM!EAT

3603009 SUCTION DREDGE HAVING ENDLESS DIGGER ALIGNED WITH SUCTION PIPE
OTHER ZZYWORDS: DREDGE. C-UTTERHEAD

3611595 SUCTIOJ DREDGER AND METHOD OF SUCTION DREDGING
OTHER KEYWORDS: DREDGE, SUCTION

3614837 APPARATUS FOR DREDGING AND SIFTING MUD. SANDS OR GRAVEL
OTHER KEYWORDS: DREDGE, CUTTERHEAD

3621593 SELF-REGULATING SYSTEM FOR TPANSPISSION OF SOLIDS IN A FLUID MEDIUM
OTHER KEYWORDS: DREDGE, CUTTERHEAD

3624933 DREDGING PLANT APPARATUS COMBINING PUMPING AND DIGGING ACTION
OTHER KEYWORDS: DREDGE, SUCTION ; PUMP

3645018 METHOD AND APPARATUS FOR EXCLUDING SILT FROM A DREDGING OPERATION
OTHER KEYWORDS: DREDGE, SUCTION ; SEABED PROPERTY ,EASUREMENT

3657829 ORAGHEAD WITH COtCENTRIC HOLLOW CYLINDERS HAVING ALIGIABLE PORTS
OTHER KEYWORDS: DREDGESUCTION ; DREDGE LADDER CONTROL

3673716 COMPRESSED AIR OPERATED APPARATUS FOR RAISING UNDERWATER DEPOSITS
OTHER KEYWORDS: DREDGE. :UTERHEAD ; PUP

3681862 SUCTION DREDGER HAVING PLURAL PUMPS AND PLURAL ARTICULATED

PIPE SECTIONS.OTHER KEYWORDS: DREDGE, SUCTION

DREDGE LADDER CONTROL PUMP
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3732701 UPERWA'ER PIPELINE -?E:;CHI*G APPARATUS
OTHER EY'WORDS: DREDGE. CUTTERPEAD ; SEABED PIPELINE PLA.4ENT;

SEABED TRENCHER

3738029 rREV 't?,.G ;EAD ;IT2 PIVOTALLY '!CUNTED ,!'D SHIELD
OT7ER XE"WCFD: DREDGE. CVTTERHEAD ; WATER PLANT PE;.!OVAL

3740098 !''.T- E ',, WA'E? DY.TI$'; "ACH::'E
9TD EZ .EY'JDS: DREDE $'iE1D

37468760 DREDG'NG ',ACiI.7ERY ; EIDH SWI:'GrZG DOUBLE ENDED SCOOP
DTiER KEYWCRLS: ;RELGE SUCTICN ; DREDGE LADDER CONTROL

3756659 SUCTIONl :'REDGI';G ZaSTALLATIO,
OTHER KEYWORDS: DREDGE SUCTIO

37605.8 ROTARY DREDGE c-TT..qEAG LA yIDG SPACED DUARD A.0ERS
OTHER KEY ORDS: DREDGE. CUTME.READ

37714323 COMPOSITE BUCKET-HYDRAULIC DREDGE
OTHER KEYWORDS: DREDGE, SUCTION * DREDGE LADDER CONTROL PUFP;

ZEABED GRADER

DREDGE LADDER CONTROL

&7 82 ~DO,:,. AP/ WITH SUR~GE cG'!?ESAT:G ,MEA;VS

O ' :EY;WORDS: .,REDGE, CLTTERHEAD ; DREDGE ITAK

3600832 PIVOTED CUTTER A,7V COUTROL FOR HYDRAULIC DREDGE
OTHER KEY,'ORDS: OREDGE, CUTTER HEAD

3638338 APPARATUS AND .'ETHOD FOR DEEP SEA DREDGING
OTHER KEYWORDS: DREDGE, CUTTERHEAD ; SEABED TREECRER

3657829 DRAGHEAD WITH CONCELVTRIC HOLLOW CYLI,'DERS HAVING ALIGNABLE PORTS
OTHER KCYWORDS: DREDGE, SUCTION ; DREDGE INTAKE

3680232 PUCKET LADDER DREDGER
OTHER KSYWORDS: DREDGE, 'ECHANICAL

3681862 DUCTIOV DREDGER HAVI,';G PLURAL PUMPS AND PLURAL ARTICULATED
PIPE SECTIONS. OTHER KEYWORDS: DREDGE, SUCTION ; DREDGE IP;TAKE ; PU!P

3683521 SUBI!ERSIBLE DREDGE
OTHER KEYWORDS: DREDGE,CUTTERHEAD ; DREDGE, SUBZIERGED
DREDGE-SPOIL TRANSPORT

3734564 ENDLESS BUCKET DREDGE WITH ARTICULATED LADDER A1ID SWELL COMPENSATOR
OTHER KEYWORDS: DREDGE, VECHANICAL

3739503 HYDRAULIC DREDGE HAVING ARTICULATED LADDER AND SWELL COMPENSATOR
OTHER KEYWORDS: DREDGECUTTERHEAD ; DREDGE PROPULSION

3748760 DREDGING MACHINERY WITH SWINGING DOUBLE ENDED SCOOP
OTHER KEYWORDS: DREDGE, SUCTION ; DREDGE INTAKE

3755932 JACK UP DREDGE
OTHER KEYWORDS: DREDGE, CUTTERREAD ; DREDGE PROPuLSION
DREDGE, SUBA.ERGED ; PUMP

3763580 APPARATUS FOR DREDGING ID DEEP OCEAN
OTHER KEYWORDS: DREDGE, CUTTERHEAD I; PUI.'P

3766671 METHOD AND APPARATUS FOR EZCAVATr,:G WITH EEDLESS BUCKET LINE
OTHER KEYWORDS: DREDGE MECHANICAL

404



3772805 VETNOD P :UC7:O;1 -iP-vCZ.X I?STALLATION
FCR OPE!:GDEGN SPOIL *OThER KEYWORDS: DREDGE, S'CT:cN

3 77;.3 23 L%: POZI'E Rt'CKzT-'NRAULIC OFFDGE
1iUE i.YCS REDGE, S:'CTzcION DFEDGE ITAE PUVP

Y. -* -. .. F4ULELCC?AP LINKAGE WAVE CO..E Si.:OR

3777375 717. TELNG- ul:ll EFUSHqc~~ AT7;4CHW/EVT

7777376 ANTI:CUZATET &rADDER TCIISTRuC7:C?l FOP :UTZ'EPHEAD DREDGE

,O!--P KEYWORDS: DREDGE, CUTTEPHEAD ; PUMP

3776PIFLNEi WITHL FLOATS

3591936 !f'tAIKCUTTE;-A ZREUGEJ?
07dFRE i17.-O!YSr'_: t.E"E UTFD;DREPDGE SVP'EFrCD

GTHER ;:'EYW0RES: L~!DETAlCHOR

36032 io A;2 r,:31I&,S ~
OTHER KEYWIORDS: DREDGE, CLU T9,AD ;WATER PLANZT REPOVAL

36564"'9 ?R?ELL:UG !EAtiS 7:,? A DRETNE
OTHER KEYWORDS:. DREDIGE, CUTEPHEAD

37061 "2 SUBPARr3E rRIDGNG A PPAPA TUE
0OTHE!? KEYWORDS: DREDGE, CUTTERNEAD ;DREPGE,31SUBMERGED
SEABEDn TRENCHER

3739503 HYDRPAULIC DREDGE HAIGARTICULATED LADDER A;7D SWELL COPPENSATOR
OTHqER REYWORDS: DREDGECUTTER HEAD DREDGE LADDER CONlTROL

3755932 ?ACK UP DREDGE
OTHER KEYWORDS: DREDGECUTTERNEAD ;DREDGE LADE ER CONTROL
DREDGE, SUEMERCED ; PUMIP

DREDGE- SPOIL MEASUREMENT

3554009 METHOD AND DEVICE FOR DETERMXIING THE QUANTITY OF DREDGING SPOIL

TO BE PAID

3554010 METHOD AND SUCTION DREDGING INSTALLATIONS

FOR COIIVEYIIIG DREDGING SPOIL

355401: MfETHOD AND DEVICE FOR DETERMINING THE CONVEY CONCENTRATION
OF DREDGING SPOIL OF A SUSPENSIOff OF DREDGING SPOIL AND WATER

3565491 JET PUl-P METHOD AllD SYSTEM'
OTHER KEYWORDS: CHANNEL PROTEZCTIONI ; DREDGE-SPOIL TRANSPORT

DRED GE, SUCTION PUM-P .TIDAL INLET

3S89040 l!EC.IIAllIS5i' FOR ANTICIPATIrnG THE CONCENTRATION OF SAND

IN A DREDGING SUSPENSION.OTHER KEYWORDS: DRLDGESUCTIO.N

DREDoE INTAKE
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3590180 DREDGER VESSEL AND A .!ETtlO. OF DETENI'IfG Till LOADED WEIGHT

OF SEDIPENTED MATERIAL IV: A DREDGER VESEL

OTLE? KEY;.'ORtS: SR GE-.SCIL TPASP(CPT

3E 9S53 ::T'ORD A;D ALCRAT'S SC? SOADING A CREPGI;G VESSEL

;.ITH REDGI;;c SPOIL

37"283- '.':.', r .i , :.' . . :c" Z."SZAL.,T-,.

FOP CCnVEVYZTIS DREZG/.'ECI.-.IL,. K:EY;.(FDJ: jSzsz, ;OTIOc:;
:EDGE LADDER CO;TROL

OF DREZDGI;X SPOIL OF A CUSPEUSION OF )REDG:,,G SPOIL A/.' :'EATP

PE27535 MfETHOD AND DEVICE FOR DETERPIUtING THE QUAllTITY OF DREPGItIG SPOIL

TO BE PAID

-7E27536 A"." f*C AND %.CTrOC .vEG:,"G l!STALLAT50173

FOR CONVEYIRG DREDGING SPOIL

DREDGE-FPOIL TRANSCPT

3565491 JET PUMP P'ETHOD AND SYSTEm"
OTPER .EY;'ORDS: CHA"'.EL ?2FTECTION ; SPrDCE-SPCIL A'EASUPEA'ElT

DREDGE, SUCTIOU ; PUMP ; TIDAL IDLET

3628263 PRESSURE :FFZ1FENE;IAL 'E'SURI,'S "ANS FOR SUCTIO DREVGIAG

I;wT~rmE;TS. 55fi? KEY'ORDS: LRELGE, SUCTIO;

3631997 PETHOD OF LOADING THE HOLD OF A '/SSFL WITH DREDGING SPOIL

3650238 SYFTEP OF "ATER7OPNE UPITS FOR DRETGISC PUpRpSES
OTHER KEYWORDS: DREDGE, SUCTIONF ; HOPPER BARGE

3650415 ARRANGFPENT FOR UNLOADING PATERIAL FROP A DREDGE

3658386 HOPPER CRAFT
OTHER KEYWORDS: DREDGE, SUCTION ; HOPPER BARGE

3669140 SUCTIOP DREDGING I.STALLAT:OI
OTHER KEYWORDS: DREDGE, SUCTION

3683521 SUBRERSIBLE DREDGE
OTHER KEYWORDS: DREDGE, CUTTEPHEAD ; DREDGE LADDER CONTROL
DREDGE, SUBMERGED

3690180 DREDGER VESSEL AND A METHOD OF DETERMINING THE LOADED WEIGHT

OF SEDIMENTED MATERIAL IN A DREDGER VESSEL

OTHER KEYWORDS: DREDGE-SPOIL MEASUREPEN1T

3693272 FLOATING TOWER FOR UNDERWATER DREDGING
OTHER KEYWORDS: DREDGE, SUCTION ; OFFSHORE PLATFOR, FLOATING ; PUM4P

375o08 PROCESS FOR THE CONTINUOUS DREDGIrG OF INCOHERENT MATERIAL.

PARTICULARLY SANDY MATERIAL. WITH A CIRCULAR PATH
OTHER KEYWORDS: DREDGE, SUCTION

DREDGE, CUTTER HEAD

3572839 PROCESS FOR EXCAVATION OF HARD UNDERWATER BEDS

3579872 DREDGING APPARATUS WITH SURGE COMPENSATING MEANS

OTHER KEYWORDS: DREDGE IrTAKE ; DREDGE LADDER CONTROL
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3591936 5UBPAPINE CUTTER DREDGER
OTHER KEYWORDS: DREDGE PROPULSION ; DREDGESUDI.ERGED

3600832 IVOTED CU:T-E A,,D COIITFOL SC HYDRAULIC DREDGE
OTHER KEYWORDS: CREDGE LADDER CONTROL

3603009 'UC, P' REoGE i.AF:::G E"LESD DIGGER. ALIG.ED WITH SUCTION PIPE
$Tz.;S XE 'WVRDS: DRILSE. :::zAxs

3605296 !PPHrblOUS PITCH E''CAVAT.rP
OTIER KEYWONDS: DREDGE PROPULSION ; WATER PLANT RE!'OVAL

361U837 APPARATUS FOR PREDO,?.'C AN!D SIFTIG MUD. SANDS OR GrPAVEL
OTHER .EYWORDS: DREDGE IlDTAKE

3621593 SELF-RECULATIHO SY9TE, FO TRAXS'ISSION OF SOLIDS IN A FLUID MEDIUM
OTHER KEYWORDS: )REDGE IrTAKE

3638338 APPARATUS AND :ETrD FOR PEEP SEA DREDcIN'G
OTHER KEYWORDS: REDGE LAODEP CO.TROL ; SEABED TREYCEER

3656U49 PROPELLING " EANS FOR A DREDGE
OTHER KEYWORDS: DREDGE PPOPULSION

3673716 COMPRESSED AIR OPERATED APPARATUS FOR RAISING UNDERWATER DEPOSITS
OTHER KEYWCRDS: DREDGE I.-TAKE ; PUMP

3883"12: IU2'P FI I 'EDGE

OTHER KEYWCRDS: DREDGE LADDER CONTROL ; DREDGE, SUBVERCED
DREDGE-SPOIL TRANSPORT

3706142 SUBARI,'7E DREDGING APPARATUS
OTHER KEYWORDS: DREDGE PEOPULSIOP ' DREDGE, SUBMERGED
SEABED TRENCHER

3711968 DREDGE C.TERHEAD WIT7 COUNTERBALANCING

3732701 UNDER WATER PIPEL .E TRENCHING APPARATUS
OTHER KEYWORDS: DREDGE IrTAKE * SEABED PIPELINE PLACE"ENT
SEABED TRENCHER

3738029 DREDGING HEAD uITH PIVOTALLY MOUNTED HUD SHIELD
OTHER KEYWORDS: DREDGE INTAKE ; WATER PLANT REMOVAL

3739503 HYDRAULIC DREDGE HAVING ARTICULATED LADDER AND SWELL COMPENSATOR
OTHER KEYWORDS: DREDGE LADDER CONTROL ; DREDGE PROPULSION

3740098 tULTI-WHEEL UNDERWATER EXCAVATION MACHINE
OTHER KEYWORDS: DREDGE INTAKE

3751927 APPARATUS FOR ENTRENCHING SUBPERGED ELONrATE STPUCTURES
OTHER KEYWORDS: SEABED PIPELINE PLACEMIENT . SEABED TRENCHER

3755932 JACK-UP DREDGE
OTHER KEYWORDS: DREDGE LADDER COPTROL ; DREDGE PROPULSION
DREDGE, SUBMERGED ; PUMP

3760518 ROTA Y DREDGE CUTTERHEAD .IAVING SPACED GMATRD MEMBERS
OTHER KEYWORDS: DREDGE INTAKE

37. 3560 APPARATUS FOR DREDGING IN DEEP OCEAN
OTHER KEYWORDS: DREDGE LADDER CONTROL ; PUMP

3777372 CUTTER SUCTION DREDGE HAVING PARALLELOGRAM LINKAGE WAVE COMPENSATOR
OTHER KEYWORDS: DREDGE LADDER CONTROL

3777375 SUCTION DREDGE UITH BRUSH CUTTING ATTACHMENT
OTHER KEYWORDS: DREDGE LADDER CONTROL ; WATER PLANT REMOVAL
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3777376 ARTICULATED LADDER CO:STRUCTION FOR CUTTERREAD DREDGE
OTHER KEYWORDS* DREDGE LADDER CONTROL ; PUMP

DREDGE .E'CHAVICAL

3679004 DRAG SCRAPER FOP DREDGING SILE

3680232 3IC.:f5ET LADDER ?.ED@ER
OT!ER KEYWORDS: DREDGE LADE2 CONTROL

3693274' CLA1f SNELL EXCAVATCR
CTiiiR .EYWORDS: 'ZZDGE, SUCTIOI!

3734564.,ES R'CUET DREDGE WITH ARTICULATED LADDER AND SWELL CCI'PEISATCR
OTHER KEY;,CRDS: DREDGE LADDER CO:TROL

3736677 SILT DREDG:ING ,:ETHOD

3762078 2u':;:jzC DREDGE cD;STRU/CT
OTHER KEYWORDS: SAMPLER, SEARED GPAR

3766671 " ETHCD AND APPADATUS FOR EXCAVATI;'G WITH ENDLESS BUCKET LINE
;.E EYWORDC: .?EDGE LADDER CONTROL

3768571 CABLE OPERATED DREDGING SCOOP

3777377 -'?T.-nD ' E VOLLECT:*7 P2ffCAUTE RSUCES
OTHER KEYWORDS: SA,'.'PLERl SEABED GRAB

SRED CD, SUV!.'S'F.G7

3591936 SURI:AR:IE CUTTER DREDGER
OTHER FYE'WcRDS: DREDGE, GUTTERHEAD : DREDGE PROPULSION

3683521 SUBMERSIBLE DREDGE
OTHER KEYWORDS: DREDGE, CUTTERHEAD DREDGE LADDER CONTROL
DREDGE-SPOIL TRANSPORT

37061"2 rURARIIIE DREDGING APPARATUS
OTHER KEYWORDC: DREDGE, CUTTERFEAD ; DREDGE PROPULSION
SEA BED "TRENCHER

3755932 JACK-UP DREDGE
OTHER KEYWCRDS: DREDGE, CUTTEPHEAD ; DREDGE LADDER CONTROL

DREDGE PROPULSION ; PUMP

DREDGE, SUCTION

3563607 SUFACUEOUS ,'INING
OTHER KEYWORDS: DREDGE I,'TAKE . PUMP

3565491 JET PUMP 'ETHOD AND SYSTEM
OTHER KEYWORDS: CHANNEL PROTECTION ; DREDGE-SPOIL PEASUREI!ENT
DREDGE-SPOIL TRANSPORT ; PUMP ; TIDAL INLET

3585738 ,'ETIHOD AND APPARATUS FOR SUCTION DREDGIG
OTHER KEYWORDS: DREDGE INTAYE

3585739 IfETHOD AND SUCTION DREDGING INSTALLATION FOR OBTAI;;ING SAND
OTHER KEYWORDS: DREDGE INTAKE

3585740 !!ETHOD AND SUCTION DREDGING INSTALLATION FOR SUCKING

UP DREDGI;G SPOIL.OTHER KEYWORDS: DREDGE IrTAKE

3589040 ,ECdANISv FOR ANTICIPATING THE CONCENTRATION OF SAND

IN A DREDGING SUSPENSION. OTHER KEYWORDS: DREDGE INTAKE

DREDGE-SPOIL PEASURE? TNT
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361!595 .LCOVDREDGE? R .'E:HCD OF SUCTION DREDGING
O2IIEP VEY/GCRVS: DREDGE !PTA XE

3624933 .1El 17."'..'Ii'GPIPE DIG(;I,',G AC'TIOV
0Til'E? KEY'WODS: P,?EDGE .AE Ft-P

36282-63 P:.SSV'F '" .E::.:iE:,: FOP f*UCTIOG'; lOREOGIEG'r

j645018 . I::2!D?' ADPPRATUS rGrp r1LL D 1.11"1 S.= ."~ A PllrGrlUl OPFPA 2122l
G2'i?.UR ;EIRS DRDE27'F SED OF"RTY ALP!V

3650238 5Y.-EZU' C:' !ATEi7DC~iE L'IS FOP DREOGI:;c r1'UPOSES
ODHF? i:EY;*OPDS: EEEGE-S:TOIL TRAT'S?' ; OPPER BARGE

3651943 POLLU 7U3?; :Ol r':E 'FFFER
CTREF KYWCFD.'S; POLLUZAZFGA A'9R
POLLUTANT, SUCTION REPOVAL

3C',7829 .P., ACHEAD V:?!; COl'C7 TRIC ;!CLLOW CYLZ::.*E? iAv2' AZIDLABrE PORTS
C 7T',EP KEYL01723: vpsEIGE 12AS*DREDGE LADD-ER CO'DOL

3658386 i!0??FR CRAFT'
OVLP KEYWOPOS: .E3GE-SPOIL TRA'!'ORT ;HOPPER AG

3669140 SUCTZOU DPEZGl011 ZUTALLATICH
C HE EYWOFES- DIPEGE-SPOIL TFA DT%7OPT

3681862 SUCTION DREDGER HAVING PLURAL PUMPS dtt.D PLURAL ARTICULATED

PIPE SECTI0 1S.C .V:EI? KEYWORDS-. DREDGZ ,iETAKE

DREDGE LADDER CONTROL ; PUMP

3693272 TOA:;G'WER FOR ZA';DER1N'ATER DREDGIV;G
ODh'ER KEYWORDS: DREDGE-SPOZL T!?AISPOPT
OFF~dORE PLATFOR., FLOA TI,'G 1.PUHIP

369327u ELAP SJELL EXCAVATOR
OTHER ;(EYWORDS: DREDGE, l!ECHANICAL

37480760 DREDGING ?AACH~h'ERY WIT"H SWItiGING DOUBLE ENDED SCOOP
OTHER KEYVORDS: DREDGE INTAKE ;DREDGE LADDER CONTROL

37504~08 PROCESS FOR THE CO:ITIflUOUS DREDGING OF INCOHERENT MIATERIAL,
PARTICULARLY SANDY MATERIAL, WITH A CIRCULAR PATH

OT'HER KEYWORDS: DREDGE-SPOIL TRANS5PORT

3756659 SUCTION DREDGING INSTALLATlON
OTHER KEYWORDS- DREDGE INTAKE

3772805 METHOD AdD SUCTIOP DREDGING INSTALLATION FOR COUVEYING DREDGING SPOIL
OTHER KEYWORDS: DREDGE LADDER COPTROL ;DREDGE-SPOIL 11EASUREMEZIT

37?43?3 COMPOSITE BUCKET-HYDRAULIC DREDGE
OTHER KEYWORDS: DREDGE ZETA XE ; DREDGE LADDER CONTROL PUN P

SEABED GRADER

ELECTRICAL GENERATOR

3567953 TIDE-OPERATED POWER PLAN?

OTHER KEYWIORDS:. POWER,.TIDE
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3569725 WAVE-ACTUATED POWER CEl:ERATOR-DUCY

OTHER KEYWORDS: UOLOY, INSTRUMENTED ; INSTRUMENT POWER SUPPLY
POWEP WAVE ; PUMP

3603804 :AVE OPERATEN 7RWE? APPARATUS
GT!!ER :.EY ,N.,TS: ... 1

3664125 OFF.'OF! 'Cz ? .ERtICN APr'AT']S
OTHER i'NEOC: F-WEr. , ;,'IAVE

3668L412 APPARATUS FOR IIARNESSIG TPF VERTICAL !'OVEPENT OF OCEAN TIDES

AND UTILIZE THE FORCE FOR GENERATING ELECTRICAL ENERGY

THER KEYWORiS: ?L4'ER, TINE

3685291 POLLUTION FREE ELECTRIC POWER AND WATER PRODUCING STATIOr
UTILIZING THE KIS;ETIC AND POTENTIAL ENERGY OF WATER WEE:D WAVES

OTHER KEYWORDS: POWER, WAVE

3691573 SLF-POWFRED SIGN'AL BUOY
OTHER KEYWORDS: 'UOY, SNSTRU!fE,7TED PO VER, WA 7E

369776U ,'ET:O..,'ND APPARATUS FOR GENERATING ELECTRICITY
OTHE.7R FE-"WORDS: .... E..3" ','

3746875 £Li:.L'AL POWE'. 0'.'' PRE. BY O F/'/ WAVES A1ND TRDES

O-i7 ONy;'ORDE: OFF?.':r.?E PLATFORM, !IFE ; POWEP, T.7 POWER, ;'A :'7

3774,048 Er2..'FY GE:EP.ATIRG A;T STORI'G ASSEtBLY FOR %ARINE STRUCTURE
OTHER KEYWOPDS: POWER, WA7E

EMBEDMENT ANCPOR

3568622 EXPLOSIVE ANCHOR FIRI'G DEVICE

3577949 EXPLOSIVELY FROPELLED UNDERWATER E:MBEDMENT ANCHCR ASSEM:BLY

3597931 ANCHORAGE SYSTE! AND ,ETHOD OF USE
OTHER KEYWORDS: DREDGE PROPULSION

3602320 DEEP ZL-4 PILE SETTING AND CORING VESSEL
OTHER KEYWORDS: 'SAMPLER, SEABED DRILLED CORE

360S19 METHOD OF CREATING UNDERWATER THRUSTS TO DRIVE A MEMBER

INTO THE EARTH.OTHEP KEYWORDS: OFFSHORE CONSTRUCTION

PILE DRIVER, IMPACT

3608651 APPARATUS FOR DRIVING ELONGATED ELEMENTS INTO UNDERWATER GROUNDS
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; PILE DRIVER, VIBRATORY

PILE PLACEMENT ; SAMPLER, SEABEZ-CRI',EU CORE

3621805 EMBEDMENT ANCHOR

3628334 FLOATING BREAKWATER
OTHER KEYWORDS: BREAKWATER, FLOATING ; BUOY MOORING SYSTEM

3628337 ANCHORABLE PILE

3648464 METHOD AND MANS FOR PLACING ARTIFICIAL SEAWEED
OTHER KEYWORDS: ARTIFICIAL SEAWEED ; SEABED MATERIAL PLACEMENT

3653355 HUD ANCHOR

3709182 ANCHOR MEANS AND METHOD OF INSTALLING THE SAME
OTHER KEYWORDS: GROUTING ; OFFSHORE CONSTRUCTION
OFFSHORE PLATFORM ANCHOR
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37316 6 EXPLOSIVE EMBEDMEUT AN.CHOR PROJECTILE

3732841 EXPLOSIYELY EBEDDED AECHCP

3745774 UNDERWATER ANCHOR STRUCTURE A.D M'FTHCD OF SETTING SAME
OTHER KEY','SRDS: GROUT;EC* OFFSZOPE PLATFORM AZVCHCP

37.5776 2.C: 'WR;, 7.C."" OFFSdCPE MARINE STRUCTURES
" Z '-. 5: r.'' ;' CESEE PLATFOR?4 A;ECR?

3'750609 ?'NF. C" :".'!ETROC A','D APPARATUS SUITABLE

F ON:'::G A S.'1ZF S"C" AC A ANCHOR CP PILE IN;2

A'0 -70 PILE APPRAPATU

3763656 PLACING OFFSHORE SUPPCPTI!G ELEVEPTS
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; PILE DRIVER, WATER JET
PILE FOOTING ; SEABED FOUNDATION ; SEABED SOIL TREAT.ENT

3765184 0EVICE Y,:N METHOD FOR THE ATTAC:!'EVT OF PIPELINES

TO All UNDERWATER SURFACE.OTHER KEYWORDS: SEABED PIPELIN,'E PLACEPENT

3777688 ."ETHOD AND APPARATUS FOR EPPLACEAE"T O LONG BEAMS

I RUGCED SEA BOTTOM AREAS.OTHER KEYWORDS: I? TRUET DEPLOYMNFT

FABRIC RtAT

3561219 TEXTILE PAT FOR IN.DUSTRIAL USE I.' THE FIELD OF CIVIL ET.'c-IrEERING
O:/;ER KEYWORDS: SEABED SCOUR PROTECTION ; SLOPE PROTECTION

3563037 MIPIEIZIIIl SCOURINC ACTION IN 'WATER FLOP! CHANNELS
OTHER KEYWORDS: SEABED SCOUR PROTECTION ; SLOPE PROTECTION

356a853 METHOD OF CONTROLLING EROSION ON" SEASHORES
OTHER YEY;;ORDS: BAR PROTECTION GROIN ; LOW-COST SHORE PROTECTICN

3570254 tfETHOD AND MEANS FOR PROTECTING A! EARTH SURFACE ACAI.'ST SCOUR
OTHER KEYWORDS: CONCRETE FORM L rOW-COST SHORE PROTECTIO

REVETMENT ; SLOPE PROTECTION

3597928 EROSION CONTROL
OTHER KEYWORDS: CONCRETE BLOCK LOW-COST SHORE PROTECTION

SLOPE PROTECTION ; REVETUENT

3670504 FABRIC CONTAINMENT CONSTRUCTIONS
OTHER KEYWORDS: BAR PROTECTION * BREAKIATER, CONCRETE:

CONCRETE FORM ; OFFSHORE CONSTRUCTION

3696623 WOVEN MAT
OTHER KEYWORDS: SLOPE PROTECTION ; WAVE ABSORBER BEACH

3699686 BOTTOM AND BANK FACING "ATTRESS
OTHER KEYWORDS: SEABED SCOUR PROTECTION ; SLOPE PROTECTION

3716998 M.EANS FOR NEUTRALIZING SUBMARIRE EROSION
OTHER KEYWORDS: ARTIFICIAL SEAWEED ; LOW-COST SHORE PROTECTION

3726950 METHOD FOR PRODUCING SUB-ACUEOUS AND OTHER CAST-IN-PLACE CONCRETE

STRUCTURES INl SITU.OTHER KEYWORDS: BREAKWATER, CONCRETE , BULKHEAD

CONCRETE FORM ; OFFSHORE CONSTRUCTION
PILE, CONCRETE STRUCTURE REPAIR

3779027 METHOD AND APPARATUS FOR A CONTINUOUS DUMBBELL TUBE ANCHORING SYSTEM

FOR SUBMARINE PIPELINES.OTHER KEYWORDS: CONCRETE FORM

SEABED MATERIAL PLACEIENT * SEABED PIPELINE PLACEMENT SEABED
SCOUR PROTECTION
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3780975 'EAL'S FOR PRODUCING CAST-IN:-PLACE STRUCTURES IN SITU
OTHER KEYWCRDS: CONCRETE FORM ; OFFSHORE CONSTRUCTION
STRUCTURE REPAIR

FOUL 2IHG PREVENTION

3570256 INFLATABLE BEFTH
2iHER KEYWORi)S: Si!ALL-CRAFT !OORINO DEVICE

3581505 A .11O? E.C,:S:C , PAFTIALLY SUX'EFCED STRUCTURE
OTHE1? KEY CRDS: COATIzO

361!L'.2 FL5'CTP1;YTIC' I;STCOO rF "ARI;E FOWLI;G OCNTPCL
OTHER KEYWORDS: CATHODIC PROTECTION

3667873 WATER MOVI:'G APPARATUS FOR DESTRATIFICATIOu.ICE REDUCTION

AND BARNACLE CONTROL. OTHER FEV,;ORDS: ICE PROTECTION

3679,66 REPELLIJG OF ,ARI7E ANL.AL PESTS
OTHER KEYWORDS: WOOD PRESERVATIVE

3702778 SHIP'S HULL COATED WITH ANTIFOULIPG SILICONE RUBBER
OTHER KEYWORDS: COATING

3731187 TEMPERATURE COY PENSATED FOULINC YEA SUP IC PETHOD AND APPARATUS

3765933 YFTTNOD FOR THE POTECTIOU AGAINEST .OUATIC PARASITES
OTiiER KEYWORDS: COATING

3766032 .ETHcr FOR CONTROL r.? .I. FOULZI:;
OTHER KEYWORDS: CATHODIC PROTECTION

3766879 APP,:ATUS FOR COAT'.'G UNEER WATER
OTHER KEYWORDS: COATING ; CORROSION PREVENTION ; STRUCTURE REPAIR

FOULING REMOVAL

3709184 ,ETHOD AND APPARATUS FOR CLE41,'lR VESSELS AFLOAT
OTHER KEYWORDS: SPALL-CRAFT SERVICE STRUCTURE

3773059 JET CLEANING APPARATUS FOR BOATS
OTHER KEYWORDS: SMALL-CRAFT SERVICE STRUCTURE

GROWi

356u=853 ",THOD OF CONTROLLING EROSION OP SEASHORES
OTHER KEYWORDS: BAR PROTECTIO.' ; FABRIC MAT

LOW-COST SHORE PROTECTION

RE27452 FLOATING BOOS
OTHER KEYWORDS: BREAIKWATERFLOATIG ; LOY-COST SHORE PROTECTION

POLLUTANT, SURFACE BARRIER

GROUTING

3564856 PROCESS AND APPARATUS FOR CEME.TTING OFFSHORE SUPPORT 11EMBEPS
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; OFFSHORE PLATFORM,LEG

PILE, STRUCTURE CONNECTION ; SEABED FOUNDATION

3601999 METHODS OF GROUTIMG OFFSHORE STRUCTURES
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; PILE, STRUCTURE CONNECTION

3635033 DITU!INOUS COmPOSITIONS IN HYDRAULIC CONSTRUCTIONS
OTHER XEY11ORES: ASPHALT ; BREAKWATER, RBBLE ; REVET.VE11T

3643446 ,,ARINE PLATFORM FOUNDATION ME!BER
OTHER KEYWORDS: OFFSHORE CONSTRUCTION OFFSHORE PLATFORM ANCHOR
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3653218 i.Y,!?AJLIC COUCSRUC.'IOA' AND !'ETHOD FOR BUILDING SAPE
OTHER KEYVORDS: OFFSHORE PLATFORM, FIXED ; OFFSHORE PLATFORP, LEG
PIER. FIXED ; PILE DOLPHIN . F7A' BU ,'ATIO;

366571.7 .TTCD ANiD APPARATUS FOR I;:STALLI:'C ELONGATED RODS

I' U.'STABLE EARTH FOR.'.ATIONS. OTHER KEYWORDS: BULKHEAD

3667239 ANCHOCR FOR BUOYANT .ARIN.E STRUCTURES
OTHER KEYWORDS: OFFSHORE CONSTRUCTIOP ; OFFSHORE PLATFORM A,'CIOP

3F77(, 18 ."':-.;:OD O : .'17 A FO CT. ELE;'F;:T I'T T!,7 EPTN .V PT ,1S
OF 7:3FATIOH.$THU? ZEYWCFNS: F:e N.., 7VR.A TRY;
PILE-DPrIf;G SHOE ; PILE FOOTING ; PILE, STEEL

3702537 ,',ROUTING SEAL FOR PILIN'G
OTHER KEYWORDS: OFFSHORE PLATFORM, LEG ; PILE, STRUCTURE CO;h1.ECTICN

3704S95 CATCO,. FOR SEA .CR;S COPSTRUCTICR ANTL TO A A.'TOD
OF USING THE CAISSON. OTHER KEYWORDS: OFFSHORE CAISSON
OFFSHORE CONSTRUCTION ; SEABED FOUNDATION ; SEABED M'ATERIAL

37C6205 APPAPA:' AND ?'ETHOD OF PAKIPO AN Utr'EPPATEP COANRECTION

DET',' 1'." .." STTCT URAL . A','D A T OP '.c:'
OTNHE- :.:,;:D:: OFFSNOTE CAS" :HLE,

SEABED FL't'DATION

3709!82 ANiCHOR EANS AND METHD OF IL'STALLIf:G THE SAME
'THE? KF.';,'ORDC: E?"BEDf'ENT ACHOR OFFSHORE CCNSTRUCTION

OFFSHCRE PLATFORM A:;CdCR

3720067 .ETHOD F O lILDIPC Z.. MEACV STRUCTURPES A.ID A DEVICE
FOR CARRYI::G OUT SAID METHOD. OTHER ,EYI'ORDS: CHANEL RARRIER
OFFSHOPE CON!STRUCTIOU ; PILE, SHEET ; PILE, STEEL : SEABED
PO U;DA TION

374577U UiiDERWATER ANCHOR STRUCTURE AND N'ET,7OD OF SETTIN1G SAME
OTHER KEY;WORDS: E/!BED.!ENT ANCHOR ; OFFSHORE PLATFORM ANCHOR

3745776 AUCHORING M;ETHOD FOR OFFSHORE t.'ARI17E STRUCTURES
OTHER KEYWORDS: El:DEDMENT ANCHOR ; OFFSHORE PLATFORM ANCHOR

3753354 CORROSION-PROTECTED AUCHORING RODS FOR ANCHORING STRUCTURAL PARTS

IN THE EARTH. AS WELL AS METZHOD OF PRODUCING ANCHORINGS WITH
CORROSION, PROTECTED ANCHOR RODS. OTHER KEYWORDS:
BULKHEAD ; CORROSION PREVENTION

dOPP-R BARGE

358169u LONGITUDINALLY SPLIT BARGES WHICH ARE INTERCONNECTED BY MEANS

OF HINGES

3596621 LON/GITUDINALLY SPLIT AND HIrGED BARGE

3602162 TUMBLE BARGE

3631827 HOPPER BARGE

3648637 HOPPER BARGE DRIVABLE WITH A DRIVING MEANS

3650238 SYSTEM OF WATERBORNE UNITS FOR DREDGI:G PURPOSES
OTHER KEYWORDS: DREDGE, SUCTION ; DREDGE-SPOIL TRANSPORT
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3658386 HOPPER CRAFT
OTHER KEYVORDS: TREDGE, SUCTICH ; DREDGE-SPOIL TRANSPORT

36886722 HORZPEr BARGE

HYDFAULIC ?GEKL PASIi;

36334'9 X."..TL 2,:SP AD !EAFS FOR TECTI',a sE/z7ICRS

OF OFFSOilRE 'ARIfE STRUCTURES. C R EY;,'ORS: .7E FLUHE

lCE PROTECTIC:;

3552131 OFFZHOP IN:STALLATIONl

OTNER KEY;,'COFS: COLLESIOV P.OTECTIC. OFFSHORE PLATFCRF, FIXEV;

OFFSHORE STORAGE TANK, EERCENT ; OFFSHORE STRUCTURE FEf;DER.

3563041 CFF-SOP'7 s:f 0oOR:I.G IT:'TALLATrOll

OTHER KEYWORDS: OFFSHORE HOOPING STRUCTURE

3667873 ;.'ATKF MOVI:;O APPARATUS FOR DESTRATIFICATIC1, ICE RRDUCTIO
AN:D BAR'ACLE CONTROL.OTHF!R KEY;ORDS: FOULING PREVEN'TION

3669052 ;--"HOD A;,D APPARATUS FOR PRE'ETINO ICE PAVAGE TO t.ARI.'E STRUCTURES
OTHER KNY;'ODS: PFFSHCRE ':fOORI,'C STRUCTURE ; OFFSHORE RLATFO, FIXED
CFFSEORE STRUCTURE FENDER

36721"5 ICE CUTTEP
OTHER KEYWORDS: OFFSHCRE ,'0ORI'G STRUCTUPE

OFFSHORE STRUCTURF FENDER

3G75u29 ARCT:C ICE PLATFOR
CTHER KEYWORDS: ICE STRUCTURE ; OFFSHORE CONSTRUCTION

OFFSHORE ISLAND ; OFFSHORE PLATFORM, FIXED

3680160 FLOAT FOR SEAMARKSBUOY$,PONTOOtS AND THE LIFE
OTHER KEYWORDS: BUOVY 'OORING SYSTEP ; PEF, FLOATING
SUALL-CRAFT A'OORId7C DEVICE

3693360 lCE VREAKER FOR ,HARI.E STPUCTURES
OTHER KEYWORDS: OFFSHCRE PLATFOR',, FIXED ; OFFSHORE PLATFORP, LEG

OFFSHORE STRUCTURE FEN.DER

3696624 BUCKET WHEEL ICE CUTTER
OTHER KEYWORDS: OFFSHORE STRUCTURE FEdEDER

3742715 PROTECTING A STRUCTURE IN WATER COVERED WITH SHEET ICE
OTHER KEYWORDS: OFFSHORE STRUCTURE FENDER ; ICE STRUCTURE

3745777 CONFIGURATIONS FOR ICE-RESISTANT PLATFORMS
OTHER KEYWORDS OFFSHORE PLATFORM FIXED

3759046 FOVE'ENT OF MARINE STRUCTURES I. SALINE ICE
OTHER KEYVORDS: OFFSHORE AOORING STRUCTURE ; OFFSHORE PLATFORM, LEG
OFFSHORE STRUCTURE FENDER . PILE PROTECTION

ICE STRUCTURE

3675429 ARCTIC ICE PLATFORP
OTHER KEYWORDS: ICE PROTECTION ; OFFSHORE CONSTRUCTION

OFFSHORE ISLAND ; OFFSHORE PLATFORMFIXED

3740956 PORTABLE RETAINING STRUCTURE
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; OFFSHORE ISLAND

37142715 PROTECTING A STRUCTURE I WATER COVERED WITH SHEET ICE

OTHER KEYWORDS. ICE PROTECTION OFFSHORE STRUCTURE FEN'ER
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3750'412 !'ETHOL, OF FORMING AD*D i'AIA'TAIPILC OFFSHORE ICE STRUCTURES
OTHER KE2!1ORDs: OFFSHORE CONSTRUCTION ;OFFSHORE ItSLANRD

I~j~~!.h:~'CAOL E

3587310 HOLLOW CORE I:USTPU1'ERT CAPLE

ORE1R iKEYWORDS: ZVAT2HY7HERH'CGPA PH ;5C ILSTUET B EPLO THENT

3590408 A..:CVOJU't OEV2'CE F-"7R A nt>OACT.'!C BL'CY
OTHPF .Y'ORDS: FVG'Y .'OORI,7 SYSTE!'

363U607 .'.' L' ". PL _

3699237 3410YAI'S ELECTRIC CABLE
ODDlER KEYWORDS: SESI TEAI!ER CABLE

374~0454 CON'TFOLLED 2UOYANCY ELECTRICAL STRANUC

3766307 FLTC?'?? ELEC7'?ICAL CABLES

3 561267 RATHYTHLF"".FTER
O'.iiEiC . YWONOS: iAYE,'OGPA?i

3t6:268 s;:p~::z.z EIH:''?F'O0RAPlI

357OLL37 ?'1L:Ir-CYCLr OCL'AI DATA CATHER.'G SYSTEl
OTHER KEYWO,'RDS: BUOY, I:'SCUL'EP=E

3587310 HOLLOW CORE I55'RL'HVElT CABLE
OTHER KEYWORDS: FATHYTHEPRORAPH ; ISTRUPENT CABLE

3590635 PYCSO0CLIIE 'FOLLOWER APPARATUS
OTHER KEYWORDS- Buoy, rvSTRU'ENTED BUOY MOORIPG SYSTEM
DEPTH PRESSURE MEASUREMENT

3593533 UDDER _,WATER COLLECT2'HG AND LIFTIN*,G DEVICE
OTHER KEYWORDS: SARPLER, SEABED GRAB

3596512 EXPEUDlABLE AIR PROBE
OTHER KEYWORDS: "ATHJYTHERMOGRAPH ' INSTRUMENT, A IRBORINE

3597778 '.?0CR 1lfG DEVICES
OTHER KEYWORDS: BUOY MOORING SYSTEMf

360AU258 UIFORM OECCEUT-RATE PROBE

36014387 tHEAD'.S FOR LAL'NCHIIZ.'G,'OUII'G AU'D RECOVERIG AV' OCEANOGRAPHIC
TOWED BODY INl A SEA WA. OTHER KEYWORDS: INSTRUMIENT RETRIEVAL
TOW ;..I7N CON7TROL

3623362 FREE-PALL CURREN'T !ETER
OTHER KEYWORDS: CURREVT PEASUREE:ENT

3628205 OCEANOGRAPHIC SURVEY DEVICE
OC-HER KEYWORDS: BUOY, I1'STRUPE174ED ;BUOY MOORINO SYSTEM

INSTRUMNtT RETRIEVAL

3631550 I!OOPINIG DEVICES
OTHER KEYWORDS: BUOY, IPSTRUMENTED BUOY MOORING SYSTEM

36563145 AUTOMATIC FREE-FALL OCEANOGRAPHIC TEMPERATURE PROBE
OTHER KEYWORDS: PATHYTHERHOGRAPH ; INSTRUMENT RETrEVAL

3670572 AIR -SEA raTERFACE TEMPERATURE MEASURIPG APPARATUS
OTHER KEYWORDS: BATllYTHERMtOCRAPR BUOY, It'STRUtfl#'TED
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3683699 NETiOD OF REI-RIEVEIX tAR IJE LIFE Al!D V11,.ERAL 3PECIPEIS

FROM OCEANl'S DEEPEST PARTS.DTIER KEYWORDS: SAI'PLER, 3IOT/.

SAU."LEP.CEAME GRAB SOE

OTHER KEYWORDS: It'STR W!ENVT, RAD IOISOTOPFE ; SEDEll!EVTA TID V EA SUREl!E,,T

3701387 COFF SAI!PLIWOC APPARATUS
OVUER KEYWORDS: 1;OZRWl.'EIIT RETRIEVAL ; SAlPPLER, POWER? SUPPLY

SAlML R, SEA5 D-A.FI7ZEA' COPE

3705431 MOCER .TVCE.
OTHER KEYtIORDS: DUOo, r./S2'RUAPEU!TED ;BUOY %.:COPIP.C SYSTEPf

371"qgr, J:TR.-,K7A CORi:;G FORo:~ rrz 't.sppFPARATI.'O SAM!PLES
(:?KiF KEYWOHDS: S7AMPLE, SEAREP-PREVEL' CORE

3128622 .'ET~HOD OF ,A'RD APPARATUS FOR MEAsu~RIOG IV: SITU THE FORIIATECH FACTOR
OTHEKR KFY:.ORDS: IdS:,TRUVERT,, rEA rOD It/ SITU ; IL'S5TRUM4ENT, TOWFD
SEABED PROPERTY PEASURE'Ei7T

3729755 IMPROVIHKl'':.-S RELAT:?X :0 RELEASE IMECHAtNISM. FOR BUOYS
OT1WiP F.AFSzO, ;sMA:.EE :IUCY :0z;GSYSTEM

3729355 .4PPARol TV r FOR .'7EOVE'TIALLY L)EPLoYrEMO, SPECilEN COLLECTORS
AT SELECTED DEPTHS IN A BODY OF WATER. 07TTKP EEY,'CP7Dr:

~NSRUElTTOWED ; SAPPLEP, BIOTA

373BIC4 AIIVASUPfI:"F::TE ETANN TO OCEA42 CURREL'TC BY GOOMACNETIC ISLUCTrOV
O~mI/FR KE:'ORDS. CU'RC1,12T P.EASUREPIENT . DEPTH PRESSURE MEASUREMENT

3742535 OPL",' OCEAN SHALLOP ;ATER M:OOR
OTHKE !:EYWORDC-: Buoy M~oORIlG SYSTEM.

3740890 c,,wIiucvXTvrTY ?V.'pPATUPE .'NIOPROPS
OTl!Fl? ;:FYl?'OR1?S: PATIIvTllERI'OOP,1APH ; ':AL.TlITY MESLIP .fEl.ST

3754439 !*AOLOCAL AVD !'E.EOPOLOOrtCAL STT7IC!'P
olliMd .FYPIORDS: 2110vIN52'RW.'EN*TED ; BUOY 1COCRINGC SYSTEM

3777688 ':NUA,7.S APPARATUS FOR ElI'PLACEMER:T OF LONG BEAMS
EN RUGGED SEA BOTTO ARA.O'VRKY.,ODS: ELFDJN lCl/I

i,,,2 7 2 9 2AUPARAARS FE COPE DRILLING(-
O~ill"S EYLERS POWER SUPPLY ; AP.'LER, SEABED-DRILLED CORE

Pr7 292 SUPPLYP~RNs%~%L~

IOTUE TEREYWRS VALPNT rBD i

3559607 MULTIPLE RETRIEVAL SYSTZI FOR OBJECTS It! SUBPARIL'E EI'vIROHlMEHfT
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35661426 FLOTA7:OII .TYTEV

3604387 R~ASFOR LAUNCHNG,TOWIEC AlND RECCVERIVO' AN OCEANOGRAPHIC

TOWED BODY II. A SEAWAY. OTHER KEYWORDS: I,:'TRUPENT2 DEPLOYZ'ENT

TCW WI1tCH CONTrOL

3628205 (7CE;,NOO?:APLC SUN VOY DV'T
OTHE *' KEY;OR*..,* ':>r ; Buoy '~-v~'

IYD;TRUPENT DEPLOYPENT

36563u5 ALJO:.fAT:C FPEE-FALL CCT7*'C&N7,AP.'2C TZ''PATUPE P.7Cpz
OTl:'EP YEYWORDS. lA'HvTHEfMOrPAPP ; :'s-PU?!E:'T DP'LOY'EtNT

3701387 COPE rAMPLING APPARATUS
OTHER YEYWORDS: STUTTDEPLOYM!.EN'T ;SAM.PLER, PCW.ER SUPPLY

SAA.PLER, SEABED-DRIVEN CORE

3707196 CED! IMENT SA.MPLE RETRIE VT?
OTHER KEYWORDS: SAMl.PLER, SEA BETDRILLED CORE
SAPPLER, SEABED -DRIVEN CORE

INSTRU[tENT, A IRPc2NE

3596512 EXPENDABLE AIR PROBE
OTHER FEWRS ATI!lYTREP!NOOPAPH * I.707RUPENT DEPLOYM',ENT

36695'.0 OPTICAL DEPTH FINVZE? AN7D ELE?'E.'TS TrPEFOR
OT-HER KEYWORDS: ILNSTRUMENT, LASER ; SOYAR, DEPTH SOUNDER

INSTRUMENT, LA SER

3669514Q OFT:CAL DEPTH FIND7ER AND ELE?'ENT5 THEREFCR

OTHER KEYWORDS: INSTRUPENT, AIRBORNE ; SONAR, DEPTH SOUNDER

3728549 ril SITU DEVICE FOR .EASURli'.' LIGHT SCATTERIN;G
OTHER KEYWORDS: POLLUTANT lHEASURE1!ElT ; SAMPLER, SUSPENDrED SEDIMENT

IN7STRUNENT, RADIOISOTOPE

3673"07 RADIOGRAPHIC APPARATUS FOR UNDER WATER INSPECTION OF WOODEN PILINGS
OTHER KEYWORDS: PILE, WOOD *.STRUCTURE IrSPECTION

3697756 DEVICE FOR INSEPTING TAGGED SAND rrTO OCEAN ?LOOR
OTHER KEYWORDS: IN,,STRUM:ENT DEPLOY!.ENiT ;SEDIMENTATION MEASUREMlENT

3700602 !!fTTHOD FOR MASS TAGGING SAUD WITH A RADIOACTIVE ISOTOPE
O THER KEYWORDS: TED INENTA TION MEA SUREPENT

3735129 METHOD FOR LOCATING THE rOSITIONl OF A!EM.BERS RAELAT:VE To EACH "THER
OTHER KEYWORDT: STRUCTURE INSPECTION

INSRUMNTSEABED rIN ;ITU

3613446 SELF -RECORDINIG ACCELEROMETER
OTHER KEYWORDS: INS5TRUVENT POWER SUPPLY *; SAMPLER, SEABED-DRIVER CCRE
SEABED PROPERTY AMEASUREM!EN*T

3728622 METHOD OF AND APPARATUS FOR M!EAsuRING IN SITU THE FORMATION FACTOR
OTHER KEYWORDS: IN1STRUMENT7 DEPLOYMENT INISTRUMEN:T, TOWED

SEA BED PROPERTY MEASUREPENT

IZ.STRUHwaT, TO WED

3587309 AESO-NYDRo INTERFACE fMEASURIt*G SYSTEM!
OTHER XEYWORDS: WAVE IVEASUREIEI;T
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3728622 .'ETHOD CF AND APPARATUS FOR EASURI. SITU TlE FORMATICH FACTOR
OTHER KEYWORDS: 1E.'RUtfENP DEPLOYlMENiT ; I,'STRUI!ENT, SEARED It: SITU;
SEA ED PROPERTY MEASURENrENT

3729855 APPARATU:Z FOP CE'ENTIALLY )EPLOYI( SPECI,"E!" COLLECTORS
AT SELECTED VEPTIRS IN A BODY OF WATER.TI'U" KE!:,,'O.7C.:

I,?L.T'U°ENT DEFtOY."EYTT" S'PLEF, NIOTA

LOW-COS7T 
F7HORE PROTECT80-

356",53 .'ETHOD OF CON'ROLLIN'G EROSION ON SEASHORES
Or'IER KEYWOROS: BAR PROTECTION FABRIC MAT ; GROIN

3570254 :.'ETEOD : 'EA.S 7? PECTECTI:G A
P 

EARTH SURFACE AGAIN'ST SCOUR
OTHER KEYWORDS: CONCRETE FORM ; FABRIC 'fAT ; REIET E!T

SLOPE PROTECTION

359?928 EROSION CONTRCL
UTHlE? KFY 'CRDS: CONCRETE SLOCK FAEPIC MAT ; SLOPE PROTECTICN
REVETMENT

3602111 PAVING BLOCKS
OTHER KE YWORDS: CONCRETE BLOCK REVEC!°EPT

3716998 ,EAN'IS FOR NEUTRALIZING SUBMARINE E2OS:C.
OTHER KEYWORDS: ARTIFICIAL SEAWEED ; FABRIC HAT

3727 11 INFLUENCING S50 I,:ENTA TIC?
OTHER KEYWORDS: ARTIFICIAL TEA WEED

RF27u52 FLCASN.'G OOMS
OTHER KEYWORDS: BREAKWATER, FLOATI;G ; GROIN
PCLLUTAAT, SURFACE BARRIE2

SFFSihO:2. :C, N S;

3556210 SEER SEA WELL ORILLI'G STRUCTURE
OTHER iFY;;ONDS: OFFSHORE CONSTRUCTION SEABED OIL. PROCESS STRUCTURE

3561220 METHOD AND APPARATUS FOR CONTAINING WELL POLLUTANTS
OTHER KEYWORDS: POLLUTANT SUBMERGED BARRIER

3608320 METHOD AND APPARATUS FOR CONSTRUCTING A CONCRETE WALL STRUCTURE Ii;
OPEN WATER.OTHER KEYWORDS: CONCRETE FORM OFFSHORE CONSTRUCTION ;
PILE DRIVER, WATER JET ' PLE-DRIVING SHOE ; SEABED FOUNDATIONl

3618327 CAISSON STRUCTURE AND PIER CONSTRUCTION METHODS
OTHER KEYWORDS: OFFSHORE CONSTRUCTION

3638796 APPARATUS FOR PREVENTING OIL POLLUTION
OTHER KEYWORDS: POLLUTANT, SUB'ERGED EARRIER

POLLUTANT, SURFACE BARRIER

3640075 M'ETHOD OF INSTALLING BREAKWATER CAISSONS
OTHER KEYWORDS: BREAKWATER, CONCRETE ; OFFSHORE CONSTRUCTION

SEA WALL

3686877 SONIC METHOD AND APPARATUS FOR INSTALLING OFF-SHORE CAISSONS
FOR OIL OPERATIONS AND THE LIKE.OTHER KEYWODS"
OFFSHORE CONSTRUCTION ; PILE DRIVER, VIBRATORY

3704595 CAISSON FOR SEAWORKS CONSTRUCTION AND TO A METHOD
OF USING TIE CAISSONOTHER KEYWORDS: GROUTING *
OFFSHORE CONSTRUCTIONl SEABED FOUNDATION SEABED MATERIAL PLACEMENT
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3706205 APPARATUS ANVD PETHOD OF PAKIAN Ali UNZ-R WATER CONNECTIOu

BETWEEN A STRUCTURAL MEMBER AND A SUPPORTING PILE

OTHER KEYWCRDS: ORUIG;PILE, STRUCTURE C0ONNECTION7
SEABED FOUNDATION

3738115 t!E,-dOD Ai-D APPARATUS FCR FLASTIc HYCRAULIC lIATEPIAL
OTHER YEYWO.RDS: CO,'CRETE FCRfe' OFFSHORE COI-SRUCTION',

SEABED FCUWA TECH SEA BED MATERIAL LC..T

3779024 STATIONARY STORAGE AND MOORINC PLANT RESTING ON THE BOTTOM
OF TEE SEA.DTHfER KEYWORDS: BREAKWATER, CONCRETE ; OFFSHORE HARBOR
OFESOCRE 57CRAGE 7AANK, EMRETPIER, FIED '. SEADED FGU.WDATIONo

OFFSHORE CONSTRUCTION

3555831 CC..POS:.E 'FOU.'DATICZ 'SS A47D '.ETiHOD
OTHER K.EYWOCRDS:. PILE, STRUCTURE CONI.'ECTIOy SEABED FOUN7DATION

3556?'.( vFEP ,7,* ;'ELL PRILLING STRUCTURE
OTHER KEYWORDS: OFFEORE CAISSOr SEAECD OIL, PROCESS STRUCTURE

356465CAN ARN.APATUS5 FOR CE!."TI!'X OFFSHORE SUPPORT P:'I'FEF
::"Pi KK-Y;,/OF.2C): C'OL'TI"C OFFSHO',RE PLK TFROt, LEC

PILE, STRUCTURE COrE'CTIor SEABED FOUNDATION

s'r'c~c::*.~:N:z ASONSDCU'E T;'=
07.'.E? K.EYWORDS: 3iE AK-WATER, RUPPES; OFFCHORE ISLANC

31,75105 ."~HZADAPPA.'A:'S FOR OFFSHCRE OPERATIONS
THERF KEYWORDS, CFSU0PE PLA-TORM, JACK UP ;PILE PLACEM:ENT2

SEABED FOUNDATION

3 577738 APPARATU"S FOR INJECT.O SA::B ENPEATR SV?'MEJRCED Co?.'STRUCTIONS
OTHER KEYOCRDS: SEABED :.AEILPLACEM"ENT

3S85801 OFFSHORE TOWER
OTHER KEYWORDS: OFFSHORE PLATFORMFIZED

3567S,13 US-ANIS FOR :SONSERUCTI;;O BUOYANT PLA'FCPRMS
OCHER- KEYW;ORDS: PIER, FLOATIVG

3593529 VET.1OD AND APPARATUS FOR INSTALLINGC DRILLING PLATFORM..S
OTHER KEYWORDS: OFFSHORE PLATFORI.', FIXED ; OFFSHORE PLATFORMJACK UP

3597930 !E,-HOD AND APPARATUS FOR REIi*FORCIl-G I1! SITU IN PILE CASINIG
OTHER KEYWORDS: OFFSHORE PLATFOPh'4LiG ; PILECONCRETE ; PILE, STEEL
STRUCTURE REPAIR

3601999 !METHODS OF ('POUTISO' OFFSHORE STRUCTURES
OTHER KEYWORDS: cRouTI..G ; PILESTRUCTrRE CCINECTIOll

3602000 REI17FORCED STEEL PIPE PILI.NG STRUCTURE
OTHrP ME'VORDS: OFFSHORE PLATFORM, LFr ; PILE. COl.CRETE PILESTEEL
STRUCTURE REPAIR

3604519 .FETHOD OF CRAI.CUNDERWATER THRUSTS TO DRIVE A MEPBER

IpTo 7THE EARTH. OTHER KEYWORDS: ElM.BEDMENT ANCHOR ; PILE DRIVER, IM"PACT

3604 522 PILE-DRIVINGc SY5SEM AND APPARATUS

OTHER KEYWORDS: PILE DRIVER, Ii!PACT. PILE PLACEPEPT

3608320 MET1HOD AND APPARATUS FOR CONS.TpvRUCTIG A CONlCRETE WALL STRUCTUVRE

IV OPEN WATEROTHER KEYWORDS: CONCRETE FORM ; OFFSHORE CAISSON

PILE DRIVER, WAVER JET ;PILE-DRvIZIG SmOE SEABED FOUNDATION

419



3 608 651 APPARATULS FOR -;VP7 LCf.'G-ATED ELE:'EP":S IM'TO Ui70E? WA7TER GROU;,:DS
OTPZ7 KEYWO0RDS: EPDETAlICHOR F ILE DRIVER, VIBRA TORY
PILE PLACZ!E,*EX ;SA:.fPLER,CSEA 510-DRIVER COFFi

3613382 Z7,1 ;ALLO:3ErC:L
PK KEYVORDS: OL'CRETE ?LOCY o PILrE, STEEL ;SZA7t;I.LL

,A'AiAU.. ;.b DOCK "'EtlR o:REUcFOR EFECE':11f7. ALIGNI:.,

PIER 'LEI; S,':ALCR,ZPT PIER,

3618327 L7P~O oioUCflE A,';[ PIER COI.STRUCTIOV METHODS

3621662 L'.':;rWA:E'- rTORAGE -TRUCTURE AP !ETHOD OF 1175EALLATIOP
OHRKEY;WOPDS: OFFSHORE STORAGE 'AilY-SUB1?ERGE0

3636718 WATER FP t2PLP
(;l;FPILO' C:: CF ETE '.PILE 0PzrEP, WA.-ER JErT

PILE- DRIrVING siiCE

3638738 PrLE )PlOlfl AP:EA PA .U5
YEYWORDS: 2ILE DRIER F. ACT~

36L40075 ,fIT::2Z OF 1::ETALLZZPP BREAKWAT'EISD

3643446 '.APIwV; PLA:FOF!! FOUPDA TIDOU.E!
OTHER KEYWORDS: CROUTING OFEShGRE PLATFORM ANCHOP

364653u5 DYNA.' IC PI:2-DRIVI1Or SNO"ES
OTHER? KEYWORDS: PILE ORIt'ER, VIPRATORY ;PILE-DRI'1t~t7 SHE

36'.8466 ELEVATED RESERVOIR FOR USE WITHq OFF-ST!ORE OIL WELLS
OTHER KEY:.CRDS: OFFSHORE PLATFOPRM-,FlXED;
OFFSHORE STCRAGE TANK,El'EERCENT ; PILE, STPRUCTURE CPCEC

3657896 &'ETHOD OF CCUSTRUCTI.O CONTIN'.UOUS "ALL BY USE OF PILES
OR PILE SHEETS AND APPARATUS THEREFOR, OTHER KEYWORDS: BULKHEAD

PILE DRIVER, IM!PACT '.PILE DRIVER LEADS -, PILE PLACEM ENT

3667239 ANCHOR FOR BUOYANT~ NARINE STRUCTURES
OTHER KEYWORDS: GROUTING *. OFFSHORE PLATFORM ANCHOR

3670504 FA BRIC CONTA IN11ET COUSTRUCTIONS
OTHER KEYWORDS: BAR PROTECTION *.BREA KWATER, CONCRETE

CONCRETE FOR!.! ; FABRIC MAT

3672177 SUBSEA FOUNDATION UNIT AND M-ETHOD OF IR STALLATION
OTHER KEYWORDS: PILE PLACZEEN'T SEABED FOUNDATION

SEABED OIL, PROCESS STRUCTURE

36751429 ARCTIC ICE PLATFORP
OTHER KEYWORDS: ICE STRUCTURE ;ICE PROTECTION ; OFFSHORE ISLAND
OFFSHORE PLATFORM, FIXED

3677113 ,IEIIHOD AN.D APPARATUS FOR FORmING A FOUNIDATION;-LEG ASSEM1BLY

FOP AN OFFSHORE PLATFORM.OTHR11R K:EYWORDS: OFFSHORE PLATF:CR'4 LEG

PILE, CONCRETE ; PILE FOOTING ;PILE, STEEL .SEABED FOUL'DATION

36806446 PILE DRIVING SYSTEM1, AND APPARATUS
OTHER KEYWORDS: PILE DRIVER, IPPACT ;PILE, STEEL

3683632 MfETHOD OF LAYING A FOUNDATIONf FOR A STRUCTURAL ELEPENT UNDER WATEP
OTHER KEYWORDS: SEABED FOUNDATION : SEABED MAEILPLACEMENT
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3686811 EPA CED ULr-WI.LL co. sTRucTiCH, uNIvT
OTHER ;KEYWORDS. OFFSUORE PLATFORM, FIxEDZ
OFFSPCFE STOFAGE TAS-,K, S1BRFGED ;SEABED FO."NDATIrOx

3686877 SONIC PETHOD A,'', APPARATUS FOP 1P.STALLI?'G or-Sp/'PE CAirrmNs
Ff~ OIL OPEIATIOIUS ArD THE LIxE. OTHER KFY;/CRDS: OFFFSCVP; E CAr:S:-tP

PILE CPRItEP, VIPAT-~PY

3686886 PLA.7: F' TH.'A'/TSE FLOEATIEC tC::CPFE STF'C:'pvE

I,7 A BODY OF OPEN WTRTH KEYWOPDS: UPFNIOPE PEA TFCPM*. ALXCOUC

3693361 CiCDA,-J APPolFATUS FOR -FACSPCPTIlNO AND LAVOICHING*
At.' Ol"FSHORE TOWER.0=3w. KEY WORDS: OFFSHORE NLA7'OR1, ,FIXED

SFA PEE FOU1-DA TIOll

3698198 DEEP-WATER DRILLIPO, PRODUCTION AND STORAGE SYSTEM
0THFR ;:F 'WORDC: OFFSh*CRE ?LATFOP.. FIXED
OFF~iTPRE STORAGE TAN;KE2MERGEN',T ;SEABED FOw;DA4-ION

37000u6 Z:RTOOCP RAIUER FOR DRITIN.G LARGE DIAMET-E PILING
OTNE1? F;;CRJ': PILE DRITWEP, IP.

3703207 'UB:,IA FUNXER CONSTRVCTIC,.'
OTHFJ? KEY;-- '7: SEABED7c2:AIC ,E CZFT7-

3704595 CAISSON", FCr 7Zl*,,,CRKS CONSTRUCTION AN7D :0 A'fTD

OF USING, TIII CAISS5ON.OTRER KEYWORDS: GROULIESO

OFFSHORE CAISSON1 ; SEABED FOUN'.DATION; ; SEABED I..ATERIAL PLACEIMENT

3708985 ARTICULA TED , SARIVS PLATFORMf
OT-HER KEYWORDS: OFFSHORE PLATFORM ANCHOR
OFFSHORE PLATFORM, FLOATING

3708986 IMM,7ERSIBLE RESER7OIR
OTHER KEYWORDS: OFFSHORE STORAGE TANY, SUBf.ERGED

3709182 ANlCi-OR ME,-ANS AND .'ETH:,OD OF ICTLIGTHE SAN E
OTHER- KEYWORDS: ENBEVIIELT ANCHOR ; GROUTING ;OFFSHORE PLATFORM' ANTCHOR

3710582 ULINICUN SUBEA STORAGE V/ESSEL AND UHIC7UE AfETHOD OF LOWERING SAmE
OTHER KEYWORDS: OFFS!ORE STORAGE TAPK, SL'BPERGED

3716994 ASSEM BLY SYSTEM41 FOR A DETACYABLY CON'LECTED OFFSHORE

MAR II' STRUCTURE.OTNER KEYWORDS: OFFSHORE PLATFORAM, JACK UIP

SEABED FOUNDATION

3720066 IN1STALLATIONS FOR SUBMARINO WORK
OTHER KEYWORDS: OFFSHORE PLATFORM, FLOATI.HO!

3720067 METHOD FOR BUILDING IM'MERSED STRUCTURES AN*D A DEVICE

FOR CARRYINPG OUT SAID UET8OD.OTHER KEYWORDS: CHANNIEL BARRIER

GROUMIG ;PILESHEET -. PILE, STEEL -, SEABED FOUNDATION

3724222 nOORING STRUCTURE ANlD IETHOD
OTHER KEYWORDS: OFFSHORE MOORING STRUCTURE ; RILE DOLPHIN.
PILE, STEEL

3726950 PETROD FOR PRODucING SLIB-AOUEOUS APD OTHER CAST-ZN,,-PLACE CONCRETE

STRUCTURS iNi SITu.o TER KEYWORDS: BREAKWATER, CONCRETE ; BULKHEAD
CONCRETE FORM - FABRIC imAT PILECONCRETE STRUCTURE REPA :R

3729940 OFFSHORE TOWER
OT-HER KEYN'ORDS: OFFSHORPE PLATFORI!,FIXED :SFABL'D FOUNDATION
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5736'56 !!ETHOL' AlVD APPARATUS FOR AN Al FFSHORE STRUCTURE
OTHER KEYWORDS: OFFSHORE PLATFCRM! AN'CHOR ? OFFSHORE PLATFOR, FL OATL,,G

3738115 'dDAl;V APPAiiATUS FOR PLASOIC HY,"RAULIC V!AT-EPIAL
OTHER KEY;WOPDS: CONCRETE FORM ; OFFSrOPE CAISS ON
SEABED FOUNDVA TION SEABED MATERIAL PLACE/TNT7

3 71&09 56 PO('FOAFLE RO:TA Z:/!N;G STRFUCTURE
O . EYWCRDO-: CS7F!iiORE O,7A;JD ICE STRUCTURE

3750412 -SOD OF FROGA4ND MAISTAISIHO,7 OFFON.CRE ICE SOS7UCTURES
CHER 7--'RS:OFSHORE 170LA,.L *O IOE SORUC" IR

3751930 ARTICULATED PARINE STRUCTURE bWITH PREPcSITICLT.,D AlVCRORZZ'C PILES
OTHER KEYWORDS: OFFSHORE PLATFOPM,FIXED ; PILE DRIVER LEADS
PILE PLACEMENT SEABED FCU.7ZAT-ri.N

3754403 OFFSHORE tARr.I.E STRUCTURE E.'BODYrtNG ANCHOR PILE VEANS
i.HF EYWORDS: OFFSHORE PLATFORM, FIXED PILE DRY/OS LE,'LS

PILE PLACEVET ;SEABED FOUNDATION

3756033 OFFSHORE STRUCTURE WITH ROTATING' AND INDEXINGr MECHANISM'l

FOR PLACING PILES. OTHER KEYWORDS: OFFSHORE PLATFORM AS*,CROR
OFFSHORE PLATFOR1, FLOATIO!G ;PILE PLACEPE/IT

-7,,,656 PLACI: ??SOE LSuO
OTHE,7o'~ o: :DD'E: ANCHOR ; POD DRY'ER, WAT:ER JET
PILE FOOTING ;SEABED FOUNDATION ; EALE D SOIL RALT

378C975 "EAZIS Si PRODUCING CASO-IO'.-?LACE STR!UCTURE-S I.. SITU
OTHER ;.-YWORDS: CONCRITE FORM ; 7,EIC MAT ; STRUCTUPE FETr:Al?

OFFCOiNE iiA~rOR

3680320 0FF"-SN.OPE OS-A NSPOPTA'TION * l 'DUSTRIAL A.n UFRA N ColMPLEX

OTEER lEYUOFDS: ZiKEAKUATER , F.3FLE :OFFSECRE ISLA!..S

3779024 ST*AT-IONAR.zY STOIRAGE" AdD .'OY PLAiT" 0,7~ ONT,.O1 BCTTC1'

OF TEE Sa'A.OTilJS KEFYWORDS: 6RSK7' -ArTES, ;CCSS OFFCYCRE CA=2C,'M
OFFSHORE STORAGE 'AXEMRNT ; PE, FIZED ;S1A BEDSOUDTI.

OFFSHORPE ISLAND

3568449 :COHSORUCT-IONl CR LAD:ASS-75 DOUNDED B'! WATER
001/FR KEYWORDS: PREARKiATER, RUEPLO- ; OF17SHORE CONSTRUCTION

3675429 ARCTIC ICE TLATE'
OTHER ;KEYWORDS: ICE STRUCTUPE ; ICE PROTECTOON
OFFSHORE CONST RUCTION OFFSHORE PLAT'FORM!, FIXED

3680320 OFF-SNO0RE R. SOTTONIVSRA A.ND URBAN COM.PLEX
OTHER KEYWORDS: BREAKW'ATER, RUBZ'LF OFFSHORE HARBOR

3740956 PORTABLE RETAIN'ING STRUCTURE
OTHER KEYWORDS: OFFSHORE CONSTRUCTION : ICE STRUCTURE

3750412 /f ETHOV OF FORUIIHG AN7D ?MAINTArir.' OFFSHORE ICE STRUCTURES
051/ER KEYWORDS: OFFSHORE CONSTRUCTION ; ICE STRUCTURE

OFFS'HORE: iIooRIPO, STRUCTURE

3563041 OFF-SlIOPE S/f I? MOOriNG V.STALLATIOU
OTHER KFYL'ORDS: ICE PROTEC.TION

3564858 FBOAT' LANDING FOR OFFSHORE STRPUCTURE
OTHER KEYWORDS: OFFSHORE STRUCTURE FENDER
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3595196 FLOATIN*-G PLATFORM, FOR VESSEL IfOCRING
OTHER KEYWORDS: OFFSHORE PLATFOR:, FIXED

3658875 OFFSHORE TERM"INAL
OTHER KEYW~ORDS: OFF-',,.'CPE PL'A.SF0?!!,F 51750 '5170S'FF /5!

3669052 MEHDAND APPARATUS FOR P! E;:SIN,- ICE DAM .AGE TO MRN T C2E
OS/S-R YEYM"ORDS: ICE PRCTECTION', OFFS7.-ORE PLATFOR!M, :,,':7-
OFSHORE STRUCTURE FENCER

3672175 ICEGITE
C)TdEF.E'WSS :CE Pi.OTECSIOL* OFFSHOR'CE ;1%NiC:&2S- F7-*,NS-F

3675610 !OPLGSTRUCTURE 1.7 CCOMBIlA TICS WISH A FFISO E
CT1117 kEYWO'RDS-: OFFSHOPE PLATFORM, FIXED ;OFFSHORE SF UCT.

7
. Fr.'::

3690108 STA3LE OFFSHOCRE STUCT"RES
OTHER KEYW/ORDS: OFFSHORE PLATFORM, FLOR TI1EG
OFFS.FO'RE STCPA17SNK MNGE

3712068 OFFCHO.RE I:.'STALLASIOH:, :C? ?OODUCI 11G. STORI:;G AND LCA"!:*G- 0:L
FROM UoN.DER WATER OIL WELL. OTHER? KEYWORDS: HIEAEF T7

OFFSHORE PLATF0??! AN.CHOR ;OFFSHORE PLATFCRM,,, ELLA I,
OFFSHORE STORAGE SAN, ,KSUBM'ERGED

3713"15 SHiN- AiRHAi;cE-:T A,'.- A SUBfERC17 -,L ZVORAGE .'
O.-dEi. 1EYLICROS: OFFSHORE ;LTOM IE
OFFSPCPE STORAGE TALK, SUPMERGED ; OFFSHORE STRUCTURE

3724222 'fOOR , NG SSEUCTUrE ASSr METHOD
KTE EY:.CR0S: OFFSHORE CONSTRUCSIOR FILE DOL PHUSS ; ILE,=FS.l

3759045 .xSMOSN EA PLATFORM!
OTHER XEYWORLNS: S'OLLISICN PFCSECSIOII OFFSHORE PLATFORM, FIXYSO
OFFSHORE STRUCTURE FEN7DER

3759046 MOEETOF M.AP:;:E STRUCTURES I,, SALINE ICE
OTHER KEYWORDS: ICE PROTECTIOLT OFFSHORE PLATFORM, LEC
OFFSHORPE STRUCTURE FENDER PILE RCSTC

OFFSHORE PLTOMAPCHOP

3553969 JUN-1RGED OIL STORAGE STRUCTURFE
OTHER KEYWORDS: OFFSHORE PLATFOR', FLOASIL'C:

OFFSHORE STORAGE SAN K,SUBMERGED

3559410 SYSTEM., FOR RELIEVIIO STRESS AT THE TOP AND BOTTOM
OF VERTICAL TUBULAR MEPBERS IN VERTICALLY MOORED PLATFORMS
OTHER KEYWORDS: OFFSHORk~ PLA TFGRM!,FLOATING

3572043 UlDERWATER STRFUCTURE
OTHER KEYWORDS: OFFSHORE PLATFORMFLOATING

3611734 FOUNDATIOU ANCHOR FOR FLOATING MARIPE PLATFORIM
OTHER KEYWORDS: OFFSHORE PLATFORM, FLOATING

3630161 MULTIPLE PURPOSE FLOATING CONCRETE, RING
OTHER KEYWIORDS: OFFSHORE PLATFORM, FIXED
OFFSHORE STORAGE FAlX, EtME~RENoT ; OFFSHORE STRUCTURE
FENDER *, SHADED FOUVDA TION

36U3446 "ARFEE' PLATFORM FOUN7DATION V'E1!PGq
OTHiER KEYWORDS: GFOUTIUG 1 OFFSHORE CONSTRUCTIOM
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364851u PHA.S FOP :!EASUHR.;G FORCES. ,VCTABLY AT TE FOOT OF AN OSCILLATISC

COLUMN OR AN OFFSHORE DRILLIG PLATFOR,'!.OTHER KEYWORDS:
JFFSlCRPE PLAT"PR&.', FLOAT!.'.' ; PILE LOAD 'EASURE,'E;T

3667239 A,7CHOrP FO,1 FUCYA:,'T ,A'UIE STP:?TURS
.T .E','WOFDS: ;FCUT.No': OFFSHCFE CO,''TUCTIO,

3686886 PLANT FOP THE Ali,".FACT.UE Or FLOATI:NG CO,'ICEF S,'c-:.PFs

I,, A BODY OF OPEN WATER. 7TSER KEY;'OP"S: OFFSPO£E C;,NSTPUCTI"
OFFSHORE PLATFORP, FLOATING

3690790 TIDE-POWERED UNIT AND FLOATIU7 PZATFOP'P UTILIlI.'G SIME
KEA KEYWW''ORS: )FFS.70-.E FLATFOV.', FLOATI.'C ; PO;WER, TIDE ; PUPP

3693362 Z'ROTCTION OF UNDEP..ATER EOt'IF.'4Et;T Br I.'ERSICN
" OTHER KEYWORDS: CORROSION PREVENTION ; OFFSHOPE PLATFOP,, FLOATING

3708985 ARTICULATED ?:ARIHE PLATFOSU!
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; OFFSHORE PLATFORH-FLOA TI:;G

3709182 ANCHOR iFEANS AND .'!E'HOD OF IhSTALLI;7G THE SA,"E
OTHER KEYWORDS: E.'BEDMEVT A;NCHOR ; OROUTI.,G ; OFFSHORE CONSTRUCTION

3710580 MARI'E PLATFORm FOUDATION STRUCTURE
OTHE- EEYWORDS: OFF*SCPE PLATFOR!, FLOATI,' ; OFFSPOFE PLATFCP,'!, LEG

3"12068 OFFSHRE ;'S ALLATI9 FOR PPODUCIFO. STORING ASO LO/A.IG OIL

FROM UNDERWATER OIL WELL.OTHER KEYWCRDS: BREAKWATE , FLCASINS'!,

OFF HORE POORIG STRUCTURE ; OFFSHORE PLATFORMFLOATIN'G;
OFFSHORE STORAGE TAL;K, SUBPERGED

3714788 PLATFORN BUOYANT UXDERSTRUCTURE
OTHER KEYWORDS: OFFSHORE PLATFORMI FLOATIUG; OFFSHORE PLATFORM LEG

3736756 METHOD AND APPARATUS FOR ASSEPBLINC AN OFFSHORE STRUCTURE
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; OFFSHORE PLATFORM FLOATING

3745774 UNDERWATER ANCHOR STRUCTURE AND METHOD OF SETTING SAME
OTHER KEYWORDS: EM'BEDMENT A :CHCR ; GROUTI"G

3745776 A.CHORING ?fETHOD FOR OFFSHORE 'ARINE STRUCTURES
OTHER KEYWORDS: EMBEDMENT ANCHOR ; GROUTING

3756033 OFFSHORE STRUCTURE WITH ROTATING AND INDEXING MECHANISM
FOR PLAGING PILES. OTHER KEYWORDS: OFFSHORE CONSTRUCTION

OFFSHORE PLATFORM, FLOATING ; PILE PLACEMENT

3768268 DRILLING OR PRODUCTION PLATFORM FOR WORK AT SEA
OTHER KEYWORDS: OFFSHORE PLATFORM, FLOATING

OFFSHORE PLATFORM, FIXED

3552131 OFF-'HORE INSTALLATION
OTHER KEYWORDS: COLLISION PROTECTION ; ICE PROTECTION
OFFSHORE STORAGE TA7K, EMERGENT ; OFFSHORE STRUCTURE FENDER

3585801 OFFSHORE TOWER
OTHER KEYWORDS: OFFSHORE CONSTRUCTION

3592012 LATERALLY REINFORCED OFFSHORE PLATFORM
OTHER KEYWORDS: PILE PLACE?.ENT ; SEABED FOUNDATION

3593529 ,TETHOD AND APPARATUS FOR ISTALLING DRILLING PLATFORMS
OTHER KEYWORDS: OFFSHORE CONSTRUCTION : OFFSHORE PLATFORMJACK UP
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3595196 FLOATING PLATFORM FOR VESSEL MOORING
OTHER KEYWORDS: OFFSHORE MOORING STRUCTURE

3630161 VUL:IPLE PURPG=, FLATIG CO;CRETE RIDOG
OTiHER KEYWORDS: OFFSHORE PLATFORM ANCHOR

OFFSHORE STORACE TANK, EPERGENT ; OFFSHORE STRUCTURE
FEND,"! . SEABED FOUNVDATION

3638i36 REVEL 555DSLOPE SKIRT PILE ':!AFI,,E :LATFCR?: ANCHORI.'G
OTHER KEYWORDS: PILE PLACE':ENT ; SEABED FOU,;DATIO;

3645104 Tc;ss STR:"TL'RS
OTHER KEYWORDS: OFFSHORE STPRAGE TANK, E!.ERGELT ; SEA BET FOUNVATIC.

3648466 ELEVATED RESERVOIR FOR USE WIT OFF-SHORE OIL WELLS
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ;

OFFSHORE STORAGE TANK, ENERGENT ; PILE, STRUCTURE CONNECTION;

3653218 HYDRAULIC CONSTRUCTIO; AND .UETUCD FOR RUILDING SAVE
OTHER KEYWORDS: GROUTING ; OFFSHORE PLATFORM, LEG ; PIER, FIXED

PILE DOLPHIN ; SEABED FOUI;DATION

3657895 OFFSHORE PLATFORM
OTHER KEYWORDS: OFFSHORE STORAGE TANK, EMERGElT;
POLLUTANT COLLECTION ; POLLUTANT,SUBERGED BARRIER

3665721 SUBSERGED WELL PLATFORM"
OTHER KEYWOEDS: OFFSHORE STORAGE TANK, SUBMERGED

3668875 OFFSHORE TERINAL
OTHER KEYWORDS: OFFSHORE !OORING STRUCTURE ; OFFSHORE PLITFORM, LEr

3668876 OFFSfOrE TOWElR APPARATUS A:D METHOD
OTiiEi? KEYWORDS: SE,143ED FOU,,DATION

3669052 .'ETHOD AD APPARATUS FOR PRE.'ENTI'G ICE DAMAGE TO MARINE STRUCTURES
OTHER KEYWORDS: ICE PROTECTION ; OFFSHORE MOORIN.G STRUCTURE

OFFSHORE STRUCTURE FENDER

3675429 ARCTIC. ICE PLATFVRM
OTHER KEYWORDS: ICE STRUCTURE ; ICE PROTECTION
OFFSHORE CONSTRUCTION ; OFFSHORE ISLAND

3675610 MOORING STRUCTURE IN COMBINATION WITH A FENDER
OTHER KEYWORDS: OFFSHORE MOORING STRUCTURE
OFFSHORE STRUCTURE FENDER

3686811 SPACED MULTI-WALL CONSTRUCTION UNIT
OTHER KEYWORDS: OFFSHORE CONSTRUCTION
OFFSHORE STORAGE TANK, SUBMERGED ; SEABED FOUNDATION

3693360 ICE BREAKER FOR l'ARINE STRUCTURES
OTHER KEYWORDS: ICE PROTECTION . OFFSHORE PLATFORMLEG
OFFSHORE STRUCTURE FENDER

3693361 METHOD AND APPARATUS FOR TRANSPORTING AND LAUNCHINGO

AN OFFSHORE TOWER.OTHER KEYWORDS: OFFSHORE CONSTRUCTION
SEABED FOUNDATION

3698198 DEEP-WATER DRILLING, PRODUCTION AND STORAGE SYSTEP
OTHER KEYWORDS: OFFSHORE CONSTRUCTION
OFFSHORE STORAGE TANKEMERGENT ; SEABED FOUNDATION

3708987 CONCRETE RESERVOIR FOR UNDERWATER USE
OTHER KEYWORDS: OFFSHORE STORAGE TANK, SUBMERGED SEABED FOUNDATION
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3713415 SHIP 2OORING ARRANGEM:ENT AND A SUB,"ERGED OIL STORAGE TANK
OTHER KEYWORDS: OFFSHORE MOORINrG STRUCTURE ;
OFFSHORE STORAGE TANK, SUP!'ERGED ; OFFSHORE STRUCTURE FENDEP

37:6993 !MODULAR OFFSHORE STRUCTURES SYSTE!
OTHER KEYWORDS: CFFHORE PLATFORMJACK UP ; OFFSHORE PLATFOR.,fLEC
SEABED FCUNDATION

3729940 OFFSHORE TOWER
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; SEABED FOUNDATION

3745773 SAFETY OFF-SHORE DRILLIIG APD ?Y'PING PLATFORM
G:HER i.E!CNGRS: 26LLUTAiIT COLLECTIO, ; POLLUTANiT SUBMERGED BARRIER
POLLUTANT, SUCTION REMOVAL

3745777 CONFIGURATIONS FOR ICE-RESTSTANVT PLATFORMS
OTHER KEYWORDS: ICE PROTECTION

3746875 ELECTRICAL POWER PLANT DRIVEI; BY OCEAIT WAVES AND TIDES
OTHER KEYWORDS: ELECTRICAL GENERATOR ; POWERTIDE ; POWER,WAVE

3751930 ARTICULATED MARIZZE STRUCTURE WITH PREPOSITI:JED ANCHORIG'I PILES
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; PILE DRIVER LEADS

PILE PLACEMENT SEABED FOUNDATION

375L .03 ' :,',ARIE S.TU EPEO ":,' APCHOR PILE .'EA NS
OTHER KEYWORDS: OFFSHORE CONSTRUCTION : PILE :RIVER LEADS
PILE PLACEMENT SEABED FOUNDATION

37590U5 MONO? 'OOR INC SEA PLA TFORM
OTHER KEYWORDS: COLLISIC3 PROTECTION OFFSHORE MOORIrO STRUCTURE

OFFSHORE STRUCTURE FENDER

OFFSHORE PLATFORM FLOATIliG

3553969 SUBPERGED OIL STORAGE STRUCTURE
OTHER KEYWORDS: UFFSHORE PLATFORM AUCHOR
OFFSHORE STORAGE TANKJSUiM'ERGED

3559410 SYSTEM FOR RELIEVINO STRESS AT THE TOP AND BOTTOM.
OF VERTICAL TUBULAR MEMBERS IN VERTICALLY MOORED

PLATFOR:MS.OTHER KEYWORDS: OFFSHORE PLATFORM ANCHOR

3568454 APPARATUS FOR WORPING UNDER WATER
OTHER KEYWORDS: SEABED GRADER

3572013 ULDER WATER STRUCTURE
O'HER KEYWORDS: OFFSHORE PLATFORM ANCHOR

3611734 FOU'DATION ANCUOR FOR FLOATIE;G ,"ARIVE PLATFOR':
OTHER KEYWORDS: OFFSHORE PLATFORM ANCHOR

3648514 1EAVS FOR 'EASURING FORCES. 7OTABLY AT THE FOOT

OF AN OSCILLATING COLUMN OR AN OFFSHORE DRILLING
PLATFORM. OTHER KEYWORDS: OFFSHORE PLATFORM ANCHOR

PILE LOAD !EASUREMENT

3677016 CORROSION PROTECTION FOR WELL CASING OF OFFSHORE STRUCTURE
OTHER KEYWORDS: CORROSION PREVENTION

3686886 PLANT FOR THE llANUFACTURE OF FLOATING CONCRETE STRUCTURES

INI A BODY OF OPEN WATER.OTHER KEYWORDS: OFFSHORE CONSTRUCTION
OFFSHORE PLATFORM ANCHOR
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3690108 CTABLE OFFSHORE STRUCTURES
OTHER KEYWORDS: OFFSHORE "'OORIIG STRUCTURE
OFFSHORE STORAGE TA;K, EMERGENT

3690790 TIDE-POWERED UNIT AND FLOATING PLATFORM UTILIZING SAfE
OTHER KEYWORDS: OFFSHORE PLATFORM ANCHOR ; POWER) TIDE ; PI.'P

3693272 FLOA:IIG T;,.'ER FOR UNDERWATER DREDGING
GTHFR KEY;ORDS: 2REDGESUCTICH DREGE-SPOIL TFANSPCRT ; PUVF

3693362 PROTECTION OF UWER;,'EF ZCUI'-EV' BY ro,
6-.1.E2 KEY.'ORDS: CCRROSICL' CPEE,'.TON OFFSHORE PLATFOF,: ACIOR

3708985 ARTICULATED ,'ARIVE PLATFORI!
OTHER KEYWORDS: OFFSHORE COSTRUCTION ; OFFSHORE PLATFOFP ANCHOR

3710580 ,'ARINE PLATFO FOU;.'ATICN STPUCTURE
OTHER KEYWORDS: OFFSHORE PLATFORtf ACHCR ; OFFSHORE PLATFORM,' LEG

3712068 OFFJHORE INSTALLATION FOR PRODUCING, STORIG AND LOADING OIL
FROM UNDERATER OIL WELL.OTHEP KEYWORDS: BPEAKWATER, FLOATIl;GE

OFFSHORE IIOORING STRUCTURE ; OFFSHORE PLATFORM ANCHOR

OFFSHORE STORAGE TAIIK, SUBI.ERGED

37':788 PLATFORm :UCCA:;T UDERSTRUCTURE
O2'iIER KEY;.iOS3: OFFSHORE RLATFORM A,'CHOR ; OFFSHORE PLATFORt.', Lza

3720066 INSTALLATIONS FOR SUB!ARINE WORK
OT/ER KEYWORDS: OFFSHORE CONSTPUCTION

3736756 M:ETHOD AHD APPARATUS FOR ASSEPBLING All OFFSHORE STRUCTURE
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; OFFSHORE PLATFORtM A/CHOR

3756033 OFFS/HORE STRUCTURE WITH ROTATING AND INDEXING MECHANIS/"
FOR PLACING PILES.OTHER KEYWORDS: OFFSHORE CONISTRUCTION
OFFSHORE PLATFORM ANCHOR ; PILE PLACEMENT

3768268 DRILLING OR PRODUCTIOZ PLATFORM FOR WORK AT SEA
STHER KEYWORDS: OFFSHORE PLATFORM ANCHOR

OFFSHORE PLATFORM JACK UP

35720A&4 !fULTIUNIT OFFSHORE PLATFORM
OTHER KEYWORDS: SEABED OILPROCESS STRUCTURE

3575005 METHOD AND APPARATUS FOR OFFSHORE OPERATIONS
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; PILE PLACEMERT

SEABED FOUNDATION

3590587 FLOATING PLATFORM WITH HORIZONTALLY MOVAPLE COLUMNS
OTHER KEYWORDS: OFFSHORE PLATFORMWALKI:G

3592013 TILTING JACK OFFSHORE PLATFORM
OTHER KEYWORDS: SEABED FOUNDATION

3593529 PETHOD AND APPARATUS FOR I!STALLIXG DRILLING PLATFORPS
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; OFFSHORE PLATFORMt FIXED

3593530 MARINE PLATFORM WITH REI!OVAL COLUMN CLAMPS
OTHER KEYWORDS: PILESTRUCTURE COINNECTION ; SEABED FOUNDATION

3680321 POBILE OFFSHORE PLATFORI!
OTHER KEYWORDS: OFFSHORE PLATFORMWALKING

3699688 APPARATUS AND tETHOD FOR REPOVIMG AND/OR ADDING COLUMN SECTIONS

TO A COLUMN OF A MARINE STRUCTURE. OTHER KEYWORDS:
OFFSHORE PLATFORM, LEG
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37:6993 ,'ODULAR OFFSHORE STRUCTURES SYSTE
OTHER KEYWORDS: OFFSHORE PLATFORM,FIXED ; OFFSHORE PLATFORM, LEr
SEABED FOUNDATION

3716994 ASSEMBLY SYSTE, FOR A DETACHArY COW,'iECTED OFFSHORE 'ARIPE STRUCTURE
OTHER KEYWORDS: OFFSHORE CCTFUCTICi ; SCABED FOUNVATI:CS

3717001 OFFSHORE STORAGE STPUCTURE
OTHER KEYWORDS: -FFSHORE STORAGE TAH'KEM!EPGENT

372741'. OFF SHORE DRILLING PLATFORM CONSTRUCTION

37,802 ALI ', 7FT .AR.SE
eTHER KEYWORDS: OFFSHORE PLATFORM, WALKr?!G

OFFSIHORE PLATFORM, LEG

3564856 PROCESS AND APPARATUS FOR CEl'E:?TIUC OFFSHORE SUPPORT IE,'BFRS
OTHER KEYWORDS: GROUTING ; OFFSHORE CODSTRUCTION;

PILE,' STRUCTURE CONNECTION .SEABED FOUNDATION

3597930 METHOD AND APPARATUS FOR REINFORCING Ir SITU ID PILE CASIZG
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; PILECONCRETE PILE STEEL
STRUCTURE REPAIR

3602000 RE7r:FORCED STEEL ?ITE PELlN :T:'JCTTRE
OTHER KEYWORDS: OFFSHORE C0STFR:CTDOR. ; PILE,CCRETE PILE, STEEL

STRUCTURE REPAIR

3616418 AdODE ASSEMBLY tOR CATHODIC PROTECTION SYSTEMS
OTHER KEYWORDS: CATHODIC PROTECTION ; CORROSION PREVENTION

3653218 HYDRAULIC CONSTRUCTION AND METHCD FOR BUILDING SAME
OTHER KE_'WORDS: GROUTI!NG ; OFFSHORE PLATFORMFIXED ; PIEF,FIXED;
PILE DOLPHIN ; SEABED FOUNDATION

3668875 OFFSHORE TERMINAL
OTHER KEYWORDS: OFFSHORE MOORING STRUCTURE ; OFFSHORE PLATFORM, FIXED

3677113 METHOD. AND APPARATUS FOR FORMING A FOUNDATION-LEG ASSEMBLY

FOR AN OFFSHORE PLATFORM. CTHER KEYWORDS: OFFSHORE CONSTRUCTION

PILE, CONCRETE ; PILE FOOT>VG ; PILESTEEL ; SEABED FOUNDATION

3686887 SCOUR CONTROL SYSTEM FOR SUBPERGED STRUCTURES
OTHER KEYWORDS: PUMP ; SEABED SCOUR PROTECTION

3693360 ICE PREAKER FOR MARINE STRUCTURES
OTHER KEYWORDS: ICE PROTECTION ; OFFSPORE PLATFORM,FIXED
OFFSHORE STRUCTURE FENDER

3693363 ECUIPMENT FOR MOVING STEP BY STEP A STRUCTURE CARRYINlG OUT

OPERATIONS SUPPORTED ON A SEA-BED OR THE LIKE.OTHER KEYWORDS:
OFFSHORE PLATFOR, WALKING ; SEABED FOUNDATION

3699688 APPARATUS AND METHOD FOR REI!OVING AND/OR ADDING COLUMN SECTIONS

TO A COLUMN OF A MARINE STRUCTURZ.OTHER KEYWORDS:

OFFSHORE PLATFORM, JACK-UP

3702537 GROUTING SEAL FOR PILING
OTHER KEYWORDS: GROUTING ; PILE,STRUCTURE CONNECTION

3710580 MARINE PLATFORM FOUNDATION STRUCTURE
OTHER KEYWORDS: OFFSHORE PLATFORM ANCHOR;

OFFSHORE PLATFORM, FLOATING
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3714788 PLATFORm! BUOYANT UNDERSTRUCTURE
OTHER KEYWORDS: OFFSHORE PLATFORM ANCHOR
OFFSHORE PLATFORM, FLOATING

3716993 U'ODVLAP OFFSHORE STRUCTURES SYSTEP
'7P ..:EYWORDS: OFFSHORE PLATFOR, 'I XED

OFFSHORE PLATFORM,JACK UP ; SEABED FOUNDATION

3759046 O:OVEmENT OF " 7AISE STRUCTURES ISi SALI;'E ICE
OTHER KEYWORDS: ICE PROTECTION ; OFFSHORE MOORING STRUCTURE
OFFSHORE STRUCTURE FENDER ; PILE PROTECTION

jFFSiWAE7 PLATFORM, WALKI:G

3590587 FLOATING PLATFORM WITH HORIZONTALLY MOVABLE COLUMNS
OTHER KEYWORDS: OFFSHORE PLATFORM, JACK UP

3630321 MORILE OFFSHORE PLATFO?.M'
OTHER KEYWOPDS: CEFSHORE PLATFORM,JACK UP

3693363 EOUIPMENT FOR MOVING STEP BY STEP A STRUCTURE CARRYIZIG OUT
OPERATIONS SUPPORTED ON A SEA-BED OR THE LIKE

OTHER i:EY;'ORDS: OFFSHCRE PLATFOR'N, LEG ; SEABED FOUUDATION

3769802 WALKING (.FT PARGE
OTHER FYWORPS: OFFSHORE PLATFOPM JACK UP

OFFJHGZ STORAGE TANK, EtERGENT

3552131 OFFSHORE INSTALLATION
OTHER KEYWCRDS: COLLISIO; PROTECTION ; ICE PROTECTION
OFFSHCRE PLATFOI.-, FIXED ; OFFSHORE STRUCTURE FEi;DER

3599590 FLOATING OIL-RECOVERY SUMP
OTHER KEYWORDS: POLLUTANT SUBI'ERGED BARRIER
POLLUTANT, SURFACE BARRIER

36C577u IIARITIME APPARATUS UTILIZABLE AS A HYDROCARBON RESERVOIR

3630161 VULTIPLE PURPOSE FLOATING CONCRETE RING
OTHER KEYWORDS: OFFSHORE PLATFORM ANCHOR ; OFFSHORE PLATFORM, FIXED
OFFSHORE STRUCTURE FENDER * SEABED FOUNDATION

3645104 TOWER STRUCTURE
OTHER KEYWORDS: OFFSHORE PLATFORM, FIXED ; SEABED FOUNDATION

3648466 ELEVATED RESERVOIR FOR USE WITH OFF-SHORE OIL WELLS
OTHER KEYWORDS: OFFSHORE CONSTRUCTION * OFFSHORE PLATFORM, FIXED

PILE-STRUCTURE CONNECTION

3657895 OFFSHORE PLATFORM
OTHER KEYWORDS: OFFSHORE PLATFORMFIXED ; POLLUTANT COLLECTION

POLLUTANT, SUBMERGED BARRIER

3675431 OFF-SHORE STORAGE TANKS

3690108 STABLE OFFSHORE STRUCTURES
OTHER KEYWORDS: OFFSHORE MOORING STRUCTURE
OFFSHORE PLATFORM, FLOATING

3698198 DEEP-WATER DRILLING, PRODUCTION AND STORAGE SYSTEM
OTHER KEYWORDS: OFFSHORE CONSTRUCTION OFFSHORE PLATFORM FIXED
SEABED FOUNDATION

3717001 OFFSHORE STORAGE STRUCTURE
OTHER KEYWORDS: OFFSHORE PLATFORMJACK UP
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3738113 OFFSHORE OIL STORAGE STRUCTURE WITH SUBMERGE/CE SHELL

375349 4 UNDER-SEA OIL STORAGE INSTALLATION

3766583 OFFSHORE LIQUEFIED GAS TERMINAL
OTHER KEYWORDS: SABE FOUNDATIo/

5769803 SU-,':E (;E STG;A,;GE :'ECSEL
'TH/' KEYWOVJ: SEABED FOUNVATIO;

3777497 STORAGE TANK FOR OFFSHORE STORAGZ OF LI/cuID AN'D !ETHOD
OF CCOSTRUCTING AND INSTALLING SAME.WT.:EP. LflDS:
SEABED FOU'ATC,

377902a STATIONARY STORAGE AND M'OORING PLANT RESTIN-G Ofr THE BOTTO

OF THE SEA.OTHER FEY1lORDS: /?REARWATER, CO/;CRETE ; OFFSHORE CAISSON
OFFSHORE HARBOR ; PIER,FIXED ; SEABED FOUNDATION/

OFFSHORE STORASE TANK,7 UR,"EPSED

3553969 SUBMERGED OIL STORAGE STRUCTURE
OTHER KEYr'OPDS: OFFSHORE PLATFORM ANCROR

OFFSHORE PLATFORI, FLOATING

3572506 ;,'DE, RWATER STCRASE TAN.'K
.r? LEYWORNS: .SX',?. "3.'ATES, PROCESS JTPUCTURE

3621662 'UNDERWATER STORAGE STPUCTURE A.' METHOD OF INSTALLATION
OTHER KEYWORDS: OFFSHOPE CON;STRUCTION

3665721 SUB,'ERGED WELL PLATFORM
OTHER KEYWORDS: OFFSHORE PLATFORMp FIXED

3680275 1 ; OFS//OEPLASTORAE TAilKF

3686811 SPACED ."ULTI-WALL CONSTRUCT1I;j Ui;;IT
OTHER KEYW.ORDS: OFoFHR crusTpucrrON ; OFFSHORE FLArFOR.,lFIXED

SEABED FOUNDATION

3686875 SUBP'ERGED STORAGE UNIT

3695047 UNDERWATER LIQUID STORAGE FACILITY
OTHER KEYWORDS: SEABED FOUNDATION

3708986 IMMERSIBLE RESERVOIR
OTHER KEYWORDS: OFFSHORE CONSTRUCTION

3708987 CONCRETE RESERVOIR FOR UNDERWATER USE
OTHER KEYWORDS: OFFSHORE PLATFORMIFIXED . SEABED FOUNDATION

3710582 UNIQUE SUBSEA STORAGE VESSEL AND UaIGUE METHOD OF LOWERING SAME
OTHER KEYWORDS: OFFSHORE CONSTRUCTION

3712068 OFFSHORE IN;STALLAT:ON FOR PRODUCIN/G. STORING AND LOADING OIL
FROM UNDERWATER OIL WELL.OTHER KEYWORDS: BREA KWA TERFLOATING
OFFSHORE MOORING STRUCTURE ; OFFSHORE PLATFORM ANCHOR

OFFSHORE PLATFORM, FLOATING

3713415 SHIP MOORING ARRANGEMENT AND A SUBMERGED OIL STORAGE TANK
OTHER KEYWORDS: OFFSHORE MOORING STRUCTURE ;
OFFSHORE PLATFORM, FIXED ; OFFSHORE STRUCTURE FENDER

3719048 OFFSHORE STRUCTURE FITH STATIC AND DYNAMIC STABILIZAfTON SHELL
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OFFSHORE STRUCTURE FENDEP

3552131 OFFSHORE INSTALLATION
OTHER .EYI;ORDS: COLLISION PROTECTION ; ICE PROTECTION
OFFSHORE PLATFORM, FIXED ; OFFSHORE STORAGE TANK, EMERGENT

356"856 FOAT LAiJDIIG FOR OFFSHORE STPUCTURE
OTHER KEYWORDS: OFFSHORE MOORI'C STRUCTURE

3585 6 I6FLATARLE .'"ARISE FE',E,
OTHER KEYWORDS: COLLISION PPOTECTIC;

3593531 , E'AF: FEDER
OTHER KFYWORDS: COLLISIOa PROTECTION

3630161 UL:IPLE PURPOSE FLOATING CONCRETE RING
OTHER KEYWORDS: OFFSHORE PLATFORM ANCHCR ; OFFSHORE PLATFORY,FIXED
OFFSHORE STORAGE TANK, EMERCENT - SEABED FOUNDATION

3669052 METHOD AND APPARATUS FOR PREVENTILG ICE DA.AGE TO MARIN;F STRUCTURES
OTHER KEYWORDS: ICr PROTECTION OFFSHORE MOCRING STRUCTURE
OFFSHORE PLATFORM, FIXED

3672175 ICE CUTTER
OTHER KEYWORDS: ICE PROTECTION ; OFFSHORE MOORI!C STRUCTURE

3675610 'RING STRUCTURE i:" CO!.'IA TIC,': W!'TH A FENDER
OTHER KEYWORDS: OFFSHORE :OORING STRUCTURE ; OFFSHORE PLATFORP, FIXED

3693360 ICE DREAKER FOR MARINE STRUCTURES
OTHER KEYWORDS: ICE PROTECTION ; OFFSHORE PLATFORM, FIXED

OFFSHORE PLATFORM, LEG

3696624 BUCKET WHEEL ICE CUTTER
OTHER KEYWORDS: ICE PROTECTION

3"1315 SHIP MOORING ARRAHGE'EA'T AVD A SUBMERGED OIL STORAGE TANK
OTHER KEYWORDS: OFFSHORE MOORI,'IG STRUCTURE ,
OFFSHORE PLATFORM, FIXED ; OFFSHORE STORAGE TANE, SUBMERGED

3742715 PROTECT.ING A STRUCTURE IN WATER COVERED WITH SHEET ICE
OTHER KEYWORDS: ICE PROTECTIOII ; ICE STRUCTURE

375S 9045 IONOMOORII.G SEA PLATFORM
OTHER KEYWORDS: COLLISION PROTECTION ; OFFSHORE MOORING STRUCTURE
OFFSHORE PLATFORM, FIXED

3759046 MOVEHENT OF MARINE STRUCTURES IN SALIrE ICE
OTHER KEYWORDS: ICE PROTECTION ; OFFSHORE MOORIN1G STRUCTURE
OFFSHORE PLATFORM,LEG ; PILE PROTECTION

PIER FENDER

3555832 FENDER

3570257 DOCK AND DOLPHIN PROTECTOR
OTHER KEYWORDS: PILE DOLPHIN

3572045 PIER ASSEMBLY
OTHER KEYWOROS: PIER,FIXED ' PIER,HMOBILE ; SHALL CRAFT PIER
TIRES

3585802 DOCKING AND FENDERING SYSTEM

3600896 MARINE FENDER ASSEIBLY
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3630035 BARRIER WHICH MAY BE USED FOR THE PROTECTION
OP HARBOR INSTALLATIONS.OTHER KEYWORDS: PILE DOLPHIF

3677017 DOCK FENDER STRUCTURE

3688729 :;YIIA!IC FEUDEjRING SYSTE?"

369028C FEN;DEO LARGE SHIP

3693572 MARINE FENDER

369504'6 FENDERS

3708988 FENDER ASSEMBLY

3716999 kECPANICAL BUFFER OF RESILIENT PATERIAL SUCH AS RUBDER.
If" PARTICULAR FEN7DER FOR SHIPS

3763653 CUSHIONED DOCK FENDER STRUCTURE AED SHEAR TYPE CUSION "EKBER

3766739 OIL SPILLAGE EL;CLOSURE SYSTEI' FOR 'ARIHE USE
OTHER KEY;ORDS: POLLUTANT, SURFACE BARRIER

3773008 FENDER DEVICE FOR SHIPS AND OTHER BOATS

;,Z,27318 70;? FEI:'DER

PIER, FIXED

3568J451 PORTABLE DOCK
OTHER KEYFORDS: P!EP,I!OBILE ; SPALL-CRAFT PIER

357204&5 PIER ASSEMBLY
OTHER KEYWORDS: PIER FEEDER PIEP,.'!OBILE ; SMALL-CRAFT PIER
TIRES

361u871 PETHOD.APPAFATUS.'AND DOCK ,ElBER COMPONENTS FOR ERECTING. ALIcHIG.

REALIGIriwG, OR DISASSEMBLING A DOCK MET[BER. OTHER KEYWORDS:
OFFSHORE CONSTRUCTION ; PIER, iOBILE ; SHALL-CRAFT PIER

3620027 DOCK STRUCTURE
OTHER KEYWORDS: PIER, FLOATING ; SMALL- CRAFT PIER

3653218 HYDRAULIC COMSTRUCTION AND METHOD FOR BUILDING SAME
OTHER KEYWORDS: GROUTI!G . OFFSHORE PLATFORM,FIZED
OFFSHORE PLATFORM, LEG ; PILE DOLPHIN ; SEABED FOUNDATION

3686876 RE!MOVABLE PIER CONSTRUCTION
OTHER KEYWORDS: PIER, POBILE ; SEABED FOUNDATION ; SMALL-CRAFT PIER

3708983 APPARATUS FOR CONFIDING OIL SPILLS
OTHER KEYWORDS: POLLUTANT SURFACE BARRIER

371.7354 RETRACTABLE PIER
OTHER KEYWORDS: PIER, MOBILE ; SPALL-CRAFT PIER

37790214 STATIONARY STORAGE AND MOORING PLANT RESTING ON THE BOTTOlf
OF THE SEA.OTHER KEYWORDS: BREAKWATERCONCRETE . OFFSHORE CAISSON

OFFSHORE HARBOR ; OFFSHORE STORAGE TANKgE!.'ERGENT SEABED FOUNDATION

PIER, FLOATING

3552"2" FLOATING LIFT STATION
OTHER KEYWORDS: POLLUTANT COLLECTION
SMALL-CRAFT SERVICE STRUCTURE
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3559762 SAFETY LAD ti, FCl? WATE;R USE
CTilER KEYWORDS: SPALL-CRAFT PIER

3580202 FLOATING WHARF STRUCTURE
OTHER KEYWORDS: Sf!ALL-CRAFT PIER

3587503 ,'fEAiSS FOR CONSTRUCTIZG FUOYANT PLATFORMS
0-iIE? K'EYWOiDS: OFFSHORE COUSTRUCTION

3602925 FL700TIIC 'i.'i."7 FOOL
OTHER FEY;'OiDS: S:'ALL-CRAFT PIER

3616774, FLOATI,"C OC K r'TRUCTURE
OTHRER KEYWORDS: S'ALL-CRAFT PIER

3620027 DCCL STRUCTURE
CTHER KEY'WORDS: PIER,FIXE ; SMALL-CRAFT PIER

3636908 R,ILE DOCK FOP SMALL-CRAFT
OThER KEYWORDS: PSER,MOBILE ; 'ALL-CRAFT PIER

3631448 FLOATING LANlDIN7G STAGES
OTHER KEYWORDS: S'.ALL-CEAFT PIER

3654,885 FLOATING DOCK SECTION
OTHER KEYWORDS: C,.'ALL-CRAFT PIER

365954.0 :C;;OLITHIC FLOATING WHARVES
OThER KEYWORDS: SMALL-CRAFT PIER

3662559 AaCHORAGE FOR BOAT DOCKS
OTHER KEYWORDS: PILE FOOTING ; SANDBAG SEABED FOUNDATION

SM'ALL-CRAFT PIER

3672178 ROTARY DOCK
OTHER KEYWORDS: SMALL-CRAFT PIER

3673976 SECTIONALIZED PONTOON APPARATUS
OTHER KEYWORDS: SMALL-CRAFT PIER

3680160 FLOAT-FOR SEAMARKSBUOYS,PONTOOVS AND TRE LIKE
OTHER KEYWORDS: BUOY MOORING SYSTEM ; ICE PROTECTION
SMALL-CRAFT MOORING DEVICE

3683838 POORING DEVICE FOR FLOATIN!G BOAT HOIST
OTHER KEYWORDS: SMALL-CRAFT PIER : SMALL-CRAFT SERVICE STRUCTURE

3695207 ANCHORAGE FOR BOAT DOCK. BUOY OR THE LIKE
OTHER KEYWORDS: BUOY MOORING SYSTEM ; S'ALL-CRAFT PIER

3726098 MODULAR DOCK FLOAT
OTHER KEYWORDS: SMALL-CRAFT PIER

3731761 FLOATING PIER WITH SELF ADJUSTING STAIRWAY ASSEMBLY
OTHER KEYWORDS: SMALL-CRAFT SERVICE STRUCTURE

3752102 FLOATING DOCK OR TUE LIKE AND FLOATATION UNIT FOR USE THEREWITH
OTHER KEYWORDS: SPALL-CRAFT PIER

3760754 MODULAR UNIT FOR A FLOATING DOCK SYSTEM
OTHER KEYWORDS: S'ALL-CRAFT PIER

3763808 UNIVERSAL MARINE NODULE
OTHER KEYWORDS: SVALL-CRAFT PIER

3779192 .'ODULAR CONCRETE FLOATATION UNIT
OTHER KEYWORDS: SMALL-CRAFT PIER
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PIER, MOBILE

3568451 PORTABLE COCK
OTHER KEYWORDS: PIER, FIXED ; SALL-CRAFT PIER

3572045 PIER AS7EBLY
OTHER KEYWORDS: PIER FEODER ; PIER, FIXED ; SMALL-CRAFT PIER TIRES

3614871 .'E:'.¥O.AKFARA:Us, A!. vC .'E,:BE. CO,.PO'Eb'TS FOR ERECTI;O, AL:I.

REALIGNING. OR DISASSEMBLING A -,CK ,'KENDER..'ZTHEP KEYWORDS:

OFFSHORE COtSTPUCTIO ; PIER, FIXED ; SMALL-CRAFT PIER

3636908 :.O:LE vCCi: sFO J?:ALL-CRAFT
OTHER KEYWORDS: PIER, FLOATING . SMALL-CRAFT PIER

3686876 REMOVABLE PIER CONSTRUCTION
OTHER KEYWORDS: PIER, FIXED ; SEABED FOUNDATION ; SMALL-CRAFT PIER

3747354 RETRACTABLE PIER
OTHER KEYWORDS: PIER,FIXED ; S'ALL-CRAFT PIER

PILE DOLPHIN

3570257 DOCK AND DOLPHIN PROTECTOR
OTHER KEYWORDS: PIER FE'DER

3630035 BARqRIE? WHICH PAY bE USED FOR THE PRCThECTION OF HARBOR I.-JALLATIc;S
OTHER KEYWORDS: PIER FE.DER

3653218 HYDRAULIC CONSTRUCTION AI.'D METHOD FOR BUILDI,G SAIE
OTHER KEYWORDS: GROUTING ; OFFSHORE PLATFORMFIZED

OFFSHORE PLATFORP, LEG ; PIER, FIXED ; SEABED FOUNDATION

3724222 .'::ORING STRUCTURE AND METHOD
OTHER KEYWORDS: OFFSHORE CONSTRUCTION , OFFSHORE t!OORI;KG STRUCTURE
PILE, STEEL

PILE DRIVER LEADS

3657896 METHOD OF CONSTRUCTING CONTINUOUS WALL BY USE OF PILES
OR PILE SHEETS AND APPARATUS THEREFOR. OTHER KEYWORDS: BULKHEAD
OFFSHORE CONSTRUCTION ; PILE DRIVER, IMPACT ; PILE PLACE14lENT

3666026 DEVICE FOR GRIPPING A3D ACTUATI;,G A BORI7G TUPE, FOUNDATION PILE

OR THE LIKE

3751930 ARTICULATED M;ARINE STRUCTURE WITH PREPOSITIONED ANCHORING PILES
OTHER KEYWORDS: OFFSIORE CONSTRUCTION ; OFFSHORE PLATFORP,'FIXED
PILE PLACE.!ENT ; SEABED FOUNDATION

37514403 OFFSHORE MARINE STRUCTURE E:BODIZING ANCHOR PILE MEANS
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; OFFSHORE PLATFORMFIXED
PILE PLACEMEZT ; SEABED FOUNDATTON

PILE DRIVER, IMPACT

3595324 PILE DRIVERS INCLUDING MULTIPLE HAMMERS WITH COHMON ANVILS

3604519 METHOD OF CREATING UNDERWATER THRUSTS TO DRIVE A MEMBER

INTO THE EARTH.OTHER KEYWORDS: EMBEDMENT ANCHOR
OFFSHORE CONSTRUCTION

3604522 PILE-DRIVING SYSTEr AND APPARATUS
OTHER KEYWORDS: OFFSHORE CONSTRUCTION PILE PLACEMENT
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3612188 :OISELESS PILE DRIVER

3625013 EXPAISIBLE PANDRELS FOR USE IN DRIVING OR WITHDRAWING TUBULAR PILES
OTHER KEYWORDS: PILE EXTRACTOR

3635292 PILE GRIPS

363a738 PIL" DRIVING APPARATUS
OTHiW? .EYWORDS: CFFSHCRE C$,'STPUCTICN

3651873 I, kACT G APPARATUS FOP DRIVI,'G CONVERTIPLE TO PULLIrN,
6,TiER AEY1OROS: PILE EXTRACTOR

3657896 tETHCD OF CONSTRUCTING CONTINUOUS WALL BY USE OF PILES

OR PILE SHEETS AND APPARATUS THEREFOR. OTHER KEYWORDS:
BULKHEAD ; OFFSHORE CONSTRUCTION ; PILE DRIVER LEADS

PILE PLACEMENT

3669198 FLUID OPERATEO DROP HA.!I!Er WITH VALVED PISTON

3679005 DIESEL RAl.MMER

3660644. PILE DRIVING SYSTE,! AUG APPARATUS
OTHER KEYWORDS: OFFSHORE CONSTRUCTION * PILESTEEL

3700046 T;:-:TAGE DOP iAMMEF FOR DRII LARGE :IA,!ETER PILI'.c
OTMER EWORDS: OFFSHORE CO.STRUCTIO.N'

3714789 AUTO.'ATICALLY SELF-REGULATING VARIABLE-STROKE.VARIABLE-RATE

AND QUIET-OPERATING PILE DRIVER METHOD AND SYSTEP
OTHER KEYWORDS: RILE EXTRACTOR

3721095 CONTROLLABLE FORCE METHOD AND SYSTEM OF DRIVING PILES
OTHER KEYWORDS: PILE LOAD MEASUREM'ENT

3734206 POWER-OPERATED HAMER

37u3030 MECHANICAL PILE DRIVING HAMPER

3747693 DIESEL PILE DRIVER FOR IPPACT ATOMIZATION

PILE DRIVER, VIBRATORY

35831497 AN M!:PROVED VIBRATING POWER HAMMEP FOR DRIVING AND EXTRACTING PILES
OTHER KEYWORDS: PILE EXTRACTOR

3608651 APPARATUS FOR DRIVING ELONGATED ELEMENTS INTO UNDEPWATER GROUNDS
OTHER KEYWORDS: EMBEDMENT ANCHOR . OFFSHORE CONSTRUCTION
PILE PLACEMENT ; SAMPLER, SEABED-DRIVEN CORE

3620026 PILE DRIVING METHOD AND APPARATUS
OTHER KEYWORDS: PILE EXTRACTOR

3645345 DYNAMIC PILE-DRIVIG S'OES
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; PILE-DRIVIG SHOE

3650335 APPARATUS FOR DRIVING AND/OR EXTRACTI'G PILES
OTHER KEYWORDS: PILE EXTRACTOR

367018 'ETHOD FOR DRIVING A FOUN7DATION ELEPENT INTO THE EARTH BY MEANS
OF VIBRATIO7. OTHER KEYWORDS: GROUTING 1 PILE-DRIVING SHOE
PILE FOOTING PILE, STEEL

3686877 SONIC METHOD AND APPARATUS FOR INSTALLING OFF-SHORE CAISSONS

FOR OIL OPERATIONS AND TE LZXE.OTHER KEYWORDS: OFFSHORE CAISSON

OFFSHORE CONSTRUCTION
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PILE DETVER, WATER WET

3608320 P5'THOD AND APPARATUS FOR CONETRUCTIG A CONCRETE WALL STPUCTUPE

IN OPEN WATEE. OTHER KEYWORDS: CONCRETE FORM ; OFFSHORE CAISSON
OFFSHORE CONSTRUCTION ; PILE-DRIVIZ/C SHOE ; SEAR.7ED FCL,'AATI'll

3630036 E7LON GATED PLEVET TO BE O "'El" ITO THE GPOU'D TCGETHFP WITH A S!OE
TH.R 0TUDS. C ?CRETE FOR:' PILE, OCH OTF FILE-DRI1r.;1 E;:OF

3636718 WATER JETTED PILING
OTHFP KEYWOPDS: .FFShORE CONSTpUCTION ; PILE, CONCRETE
PILE-ORIVIIO SHO

3664139 REMOVABLE SELF-JETTIG PILE

OTHER KEYWORDS: CONCRETE FOR?! ; PILE, CONCRETE

3763054 PILE DRIVING AND DRAWING APPARATUS

OTHER K4EYWORDS: PILE EXTRACTOR

3763656 PLACING OFFSHORE SUPPORTING ELEI:EL'TS
OTHER KEYWORDS: ENBSEDIUENT AVCHOR OFFSHORE CDNSTFUCTION

PILE FOOTrIN ; SEABED FOUNDATION ; SEABED SOIL TREATIEN/T

PILE-DR EVING SHOE

360832C !!ETH'OD AND AF.. 4 S FOR TONSTRUCTINC A CONCRETE WALL STRUCTURE

I; OPEN WATER. OTER KEYWORDS: CONCRETE FORM ; OFFShORE CAISSON ;

OFFSHORE CONSTRUCTION ; PILE DRIVER* WATER JET ; SEA LED FOUNATIO/: 4

3618328 BEARING SUPPORT FOR PILING
OTHER KEYWORDS: PILE FOOTING

3630036 ELONGATED ELEMENT TO BE DRIVEN INTO THE GROUND TOGETHER WITH A SHOE
OTHER KEYWORDS: CONCRETE FORM ' PILE, CONCRETE ; PILE DRIVER, WAtER JET

36367f8 WATER JETTED PILING
OTHER KEYWORDS: OFFSHORE CONSTRUCTION PILE, CONCRETE

PILE DRIVER, WATER JET

3645345 DYNAMIC PILE DRIVING SHOES
OTHER KEYWORDS: OFFSHORE CONSTRUCTION PILE oRIVER, VIBRATORY

3668877 PILE SECTION FOR FORMING A PILOT HOLE
OTHER KEYWORDS: PILE, STEEL

3677018 METHOD FOR DRIVING A FOUNOATION ELEPEMT IPTO TUE EARTH BY MEANS

OF VIBRATIO,. OTHER KEYWORDS: GROUTING ; PILE DRIVER, VIBRATORY

PILE FOOTING ; PILESTEEL

3724223 ONE PIECE. DRIVE FIT. CLOSURE CAP ANJD SLEEVE FOR PILES
OTHER KEYWORDS: PILE SECTION CONNECTION ; PILE, STEZL

PILE EXTRACTOR

35834997 All IMPROVED VIBRATING POWER HAMMER FOR DRIVING AND EXTRACTING PILES
OTHER KEYWORDS: PILE DRIVER, VIBRATORY

3583999 HYDRAULIC PILE EXTRACTOR

3620026 PILE DRIVING M1ETHOD AND APPARATUS
OTHER KEYWORDS: PILE DRIVER, VIBRATORY

3625013 EXPANSIBLE MAHDRELS FOR USE IN DRIVING OR WITHDRAWING TUBULAR PILES
OTHER KEYWORDS: PILE DRIVER, IM!PACT
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3650335 APPARATUS FOR DRIVIG AND/OR ETPACTI.L'; PILES
OTHER KEYWORDS: PILE DRIVERP, VIRATORY

3651873 INPACTING APPARATUS FOR DRIVIHG CONVERTIBLE TO PULLI.WG
OTHER KEYWORDS: PILE DPIV'ER, IMPACT

3714789 AUTOMATICALLY SELF-REGULATING VARIABLE-STROKF.VARIABLE-RATE

AND rUIET-OPEPATING PILE DRIVER METHOD AND SYSTEM

OTHER :EYWORDS: FILE 'FI;'E! ,

3763654 PILE DRIVING AND DRAWING APPARATUS
OTiIER KEYWCRDS: PILE DRIVER, WATER JET

PILE FOOTING

3618328 BEARING SUPPORT FOR PILIL'G
OTHER KEYWORDS: PILE-DRIVING SHOE

3662559 ACNORACE FOR 2OAT 0GC'S
OTHER KEYWORDS: PIER, FLOATING ; SANDBAG ; SEABED FOU;'CAT:O.
Sl.'ALL-CRAFT PIER

3677018 %ETHOD FOP DRIVING A FOUNDATION ELEM"E,'T I7TO THE EARTH BY .'!E-71C
OF VTBRATION. OTHER KEYWORDS: GROUTING * PILE DRIVER, VIBRATORY
PILE-DRIVING SHOE ; PILE,STEEL

3677113 lETHOD AND APPARATUS FOR FORPILiC A FOUNDATION-LEG ASCE.I:BLY
FOR AN OFFSHORE PLATFORM. OTHER KEYWORDS: OFFSHORE CONSTRUCTION

OFFSHORE PLATFORMLEG ; PILE, CON7CRETE ; PILE, STEEL ; SEABED
FOUNDATION

3763656 PLACING OFFSHORE SUPPORTING ELEM!ENTS
OTHER KEYWORDS: E,.BEDKEHT ANVCHOR ; OFFSHORE CONSTRUCTION
PILE DRIVER, WATER JET ; SEABED FOUNDATION ; SEABED SOIL TREATM'E:.T

PILE LOAD WASURE,'.'INT

3648514 '!EAl:S FOR MEASURIOG FORCES. HOTABLY AT THE FOOT OF AN

OSCILt-ATING COLU!N OR AN OFFSHORE DRILLING PLATFORM.OTHER KEYWORDS:
OFFSHORE PLATFORM A!CHOR ; OFFSHORE PLATFORMFLOATING

3721095 COTROLLABLE FORCE !ETHOD AND SYSTEM OF DRIVING PILES
OTHER KEYWORDS: PILE DRIVER, IMPACT

PILE PLACEMEN7T

3575005 METHOD AND APPARATUS FOR OFFSHORE OPERATIONS
OTHER KEYWORDS: OFFSHORE CO3STRUCTION ; OFFSHORE PLATFORM, JACK UP
SEABED FOUNDATION

3592012 LATERALLY REINFORCED OFFSHORE PLATFORM
OTHER KEYWORDS: OFFSHORE PLATFORM, FIXED ; SEABED FOUNDATION

3604522 PILE-DRIVIG SYSTEM AND APPARATUS
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; PILE DRIVER, IMPACT

3608651 APPARATUS FOR DRIVING ELONGATED ELEMENTS INTO UPDEPWATER GROUNDS
OTHER KEYWORDS: EMBEDMENT ANCHOR : OFFSHORE CONSTRUCTION

PILE DRIVER, VIBRATORY ; SAMPLER, SEABED-DRIVEN CORE

3639436 REVERSED SLOPE SKIRT PILE MARINIE PLATFORM ANCHORING
OTHER KEYWORDS: OFFSHORE PLATFORM, FIXED : SEABED FOUNDATION
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3657896 ?!ETHOD OF CONSTRUCTING CONTINUOUS WALL BY USE OF PILES
OR PILE SHEETS AND APPARATUS THEREFOR OTHER KEYWORDS: SULK'EAD

OFFSHORE CONSTRUCTION ; PILE DRIVER, ItlPACT . PILE DRIVER LEADS

3672177 $Ji?5-A FOUNDACIO, U;;IT AD ETHOD OF Il'STALLATIO;
0IIEI: EY? ,WOPDS: OFs 'OZCE CCN;'CTRUCTIoN ; SjEBED FCI::EAT:Ot'
S3"ABED cl-, P.70CESS STRUCTU7RE

3751930 .'TICL'LATE YAPI.Vt" ST UCTURE W,'- .inPFKG..CIT, A:CSCFIY' PILES
STEER CEYWORDS: OFFSCRE Cjn 1T/UCTIO ; ; OLFFSf. ORE PLAT-FOP,!t,Fci rLI. ;

LE .ERLEADS ; SEABED rOU:.A:IC3

375u403 OFFSHORE :ARINlE STPUCTURE EMBODYINGC ANCHOR PILE MEANS
OTifEP KEYWORDS: OFFSHORE CONSTRUCTION ; OFFSHORE PLATFORM, FIXED
PILE DRIVER LEADS ; SEABED FOUNDATION

3756033 OFFSHOPE STRUCTURE WITH ROTATING AND INDEXING MECHANISt!

FOP PLACING PILES. O'rER KEYWORDS: OFFSHORE CGSTP.UCTION

OFFSHORE PLATFOR" ANCHOR ; OFFSHORE PLATFORMFLOATING

PILE PHOTECTION

3553970 IN.FLATABLE CLAMPING DEVICE
ETHER KE';,'S: CGATJ.' CCPRO70I PPEVENTION

37190.9 CJRROSIOU PA.VENTIUG AEVRA CU A. f MET,:CD
OTHER KEYWORDS: COATING CORROSION PREVENTION

3736759 PILE COVERINAG
OTHER KEYWORDS: COATItG ; CORROSION PREVENTION

37590"6 "MOVEtENT OF MARINE STRUCTURES IN SALI;E ICE
OTHER KEYWORDS: ICE PROTECTION ; OFFSHCRE MOCRING STRUCTURE
OFFSHORE PLATFORM, LEG ; OFFSHORE STRUCTURE FENDER

RE27';60 METHOD FOR ENCASINC RIGID M!.BERS WITH CONCRETE
OTHER KEYWORDS: CONCRETE FORM , STRUCTURE REPAIR

PILE SECTION CONNECTION

3553922 CLUED-LAMINAE PILE
OTHER KEYWORDS: PILE, SSET; PILE, WOOD

3585803 PILE SPLICE
OTHER KEYWORDS: PILESTEEL

3593532 CONCRETE PILE SECTIONS AND JOINTS THEREFOR
OTHER KEYWORDS: PILECONCRETE

3625012 SELF-LOCKING PILE JOINT
OTHER KEYWORDS: PILE, CONCRETE

3651653 SECTIONAL PILE AND COUPLINGC MEANS
OTHER KEYWORDS: PILE, CONCRETE

3688508 SHEET PILING CONNECTORS
OTHER KEYWORDS: PILE SHEET ; PILE,STEEL

3688509 METHOD OF ASSEMBLING A SHEET PILINc IN THF EARTH FROM SHEET PILE
SECTIONS; AS WELL AS A SHEET PILE SECTION SUITABLE FOR APPLICATION
IN THIS METNOD.OTHER KEYWORDS: PILE, SHEET PILE, STEEL

3703085 SHEET PILE SECTION
OTHER KEYWORDS: PILESHEET : PILE,STEFL
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3720068 ,ETHCD AND APPARATUS FOR SPLICING REPLACEt',;iT PILE SECTIOi

TO PILE STUB. OThiER .EYWOR;S: PILE, LOOD ; STRUCTURE REPAIR

3724223 ONE PIECE, DRIVE FIT, CLOSUPE CAP A.D SLEEVE FOR PILES
O-.ER KEYWORDS: PILE-VFIVING SHOE ; LE., STEEL

3739588 PESILIE;T RETAINING :VALL
OTHER KEYW:ORDS: 'ULK.-Ac : PILE, SHEET ; P:LE, STEEL

3748863 COi;N:ECT!Oii FOR A NONMETALLIC FOUNDATION PILE
OTHER KEYWORDS: COATING ; CORROSION PPEVENTION; PILE-CONCRETE

PILE. CCLETE

3593532 CONCRETE PILE SECTIONS AND JOINTS THEREFOR
OTHER KEYWORDS: PILE SECTION CONN!ECTION

3597930 ?fETHOO A?!D APPARATUS FOR REINForCI!r IN SIT, I.7 PILE CASIIG
OThl'l:' EYWOFDS: YF!!;CRE COL'STPUCTICLN ; OFFSVICPE PLATFOR,,LEOC
PILE, STEEL ; STRUCTURE REPAIR

3599383 PILE-AND -CONCRETE COLNHECTOR
OTHER KEY;iORDS: PILE, STRPCTURE CO?'.'ECTION ; PILE, WOOD

3Ec2o0o REINFORCED STEEL PIPE PILI,'C STRUCTURE
OTHER KEY;?DS: CFFSHORS C0.STRUCTION ; FSNORE Ph/.TEC."SLE ;
PILE,STELL ; STRUCTURE REPAIR

3625012 SELF-LOCKING PILE JOINT

OTHER KEYWORDS: PILE SECTION CONNECTION

3630036 ELONGATED ELEMENT TO BE DRIVEN INTO THE GROUND TOGETHER WITH A SHOE
OTHER KEYWORDS: CONCRETE FORM ; PILE DRIVER,WATER JET
PILE-DRIVING SHOE

3636718 WATER JETTED PILIG
OTHER KEYWCRDS: OFFSHORE COUSTRUCTION ; PILE DRIVER, WATER JET
PILE-DRIVING SHOE

3646770 VETHOD AND APPARATUS FOR STABILIZING AN OFFSHORE DRILLING
PLATFORM STRUCTURE.OTHER KEYWORDS: PILE, STEEL ; SEABED FOUNDATION
SEABED SOIL TREATMENT

3651G53 SECTIONAL PILE A4ID COUPLING MEANS
OTHER KEYWORDS: PILE SECTION CONNECTION

3664139 RE, OVABLE SELF-JETTING PILE
OTHER KEYWORDS: CONCRETE FORM ; PILE DRIVERWATER JET

3677113 METHOD AND APPARATUS FOR FORmING A FOUNDATION-LEG ASSEPBLY
FOR AN OFFSHORE PLATFORM.OTHER KEYWORDS: OFFSHORE CONSTRUCTION
OFFSHORE PLATFORALEG ; PILE FOOTING ; PILESTEEL ; SEABED

FOUNDATION

3726950 METHOD FOR PRODUCING SUB-AOUEOUS AND OTHER CAST-IN-PLACE CONCRETE

STRUCTURES IN SITU.OTHER KEYWORDS: BREAKWATER, CONCRETE ; BULKHEAD
CONCRETE FORM ; FABRIC MAT ' OFFSHORE CONSTRUCTION
STRUCTURE REPAIR

3748863 CONNECTION FOR A NONMETALLIC FOUNDATION PILE
OTHER KEYWORDS: COATING ; CORROSION PREVENTION
PILE SECTION CONNECTION
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PILE, SHEET

3553922 CLUED-LAlIPAE PILE
OTHER KEYWORDS: PILE SECTION COrrFECTIO; PILE, WOOD

3688508 CHEET P!LIW CO',ECTORS
OTHER KEYWORDS: PILE SECTION CON?ECTION; PILE,STEEL

3688509 CEThOD E AS1,."PLIYC A SHEET PILI:, I." THE EARTH FEO? SHEET PILE

SECTIONS; AS WELL AS A SHEET PILE SECTION SUITAOBLE FOR APPLICATI0I)

I THIS METHOD. OTHEP KEY 'WOPDS: PILE SECTICA' COP?.'ECTION P PILE, STEEL

3703085 S,4EET PILE 3ECTION
OTHER KEYWORDS: PILE SECTION; CONNECTION ; PILE, STEEL

3720067 ,'ETHOD FOR BUILDING IMERSED STRUCTURES AND A DEVICE

FOR CARRYING OUT SAID HETHOD.OTHER KEYWORDS: CHANNEL BARRIER

GROUTI'G , OFFSHORE CONSTRUCTION ; PILESTEEL - SEAEED FOUNDAT:ON;

3739588 RESILIENT RETAINING ,ALL
OTHER KEYWORDS: BULKHEAD ; PILE SECTION CONNECTION; PILE, STEEL

3757527 WAVE DEFLECTING DEVICE FOR A SEA WALL
OTHER KEYWORDS: PILESTEEL SEAWALL

3768265 COFERDAM

OTHER KEYWORDS: COFFERDAM ; PILE, STEEL : STRUCTURE RFPAIR

PILE, STEEL

3585803 PILE SPLICE
OTHER KEYWORDS: PILE SECTION CORI!ECTION

3597930 M!ETHOD AD1D APPAPATUS FOR REI,'ErCPCIiO :1. SIT'U IS PILE CAsI;,G
OTHER KEYWORDS: OFFSHORE CONSTRUCTIC; OFFSHCRE PLATFORM, LEG
PILE,CO;,-CRETE ; STRUCTURE REPAIR

3602000 REINFORCED STEEL PIPE PILING STRUCTURE
OTHER KEYWORDS: OFFSHORE CONSTPUCTION OFFSHORE PLATFORM, LEG
PILEGONCRETE ; STRUCTURE REPAIR

3613382 SCA WALL CONSTRUCTION

OTHER KEYWORDS: CONCRETE BLOCK ; OFFSHORE CONSTRUCTION ; SEA WALL

3621663 RIBBED PILE

3646770 4E21OD AND APPARATUS FOR STABILIZI'G AN OFFSHORE DRILLI.G
PLATFORM STRUCTURE. OTHER KE WORDS: PILE, CONCRETE

SEABED FOUNDATION ; SEABED SOIL TREATMENT

3668877 PILE SECTION FOR FORING A PILOT HOLE
OTHER KEYWORDS: PILE-DRIVING SHOE

3677018 M,'ETHOD FOR DRIVING A FOUNDATION ELEMENT InTO THE EARTH
BY MEANS OF VIBRATION.OTHER KEYW.ORDS: GROUTING
PILE DRIVER VIBRATORY ; PILE-DRIVNG SHOE ; PILE FOOTING

3677113 METHOD AND APPARATUS FOR FORMIpC A FOUPDATION-LE, ASSEMBLY

FOR All OFFSHORE PLATFORM. OTHEP KEYWORDS: OFFSHORE CONSTRUCTION
OFFSHORE PLATFORM,LEG . PILE CONCRETE PILE FOOTING
SEABED FOUNDATION

3680644 PILE DRIVINTG SYSTEM ADD APPARATUS
OTHER KEYWORDS: OFFSHORE CONSTRUCTION : PILE DRIVERIf'PACT
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3688508 SHEET PIL:IG CONNECTORS
OTHER KEYWORDS: PILE SECTION CONL'ECTION ; PILE,SHEET

3688509 !iTil0D )F ASJE.!tLI/G A SliEET PILIVG I;, THE EARTH FROI: SHEET PILE
STTITS; AS WELL AS A SHEET PILE SECTION SUITABLE FOR APPLICATION

i," THIS ;!E7.'Z.C~E KEY WORDS: PILE STETSO; cS:;iECTIO ; LZ PIL E T

------------------------------.-......Ef FF: .' .UT'E E, T

3702^9 5 PIc"S ORT F!LO SZCTIFU

"'HER KEY;,ORDS: PILE STETIO1 Coi.ECTIOP ; PILE, ShE.'T

3720067 'fETHOP F.? DUILDI,,G I'EZD STRUCTURES A"": A DEVICE

FCR CARRYIG OUT SAIL 'ETHOD. OTHER EFYWORDS: CHAt,'EL BARRIER
7CUT....C ; CTFSlORE CONSTRUCTION ; PILESHEET ; SEABED FOUNDATION

372^.222 K0ORING ST.?UCTURE AI;D !ETHOD
OTHER .:EY;,'ORDS: OFFSHORE COJiSTPUCTION; ; OFFSHORE .fOORIVG STRUCTURE

PILE DOLPHIN

3724223 OfE PIECE. DRIVE FIT. CLOSURE CAP AN'D SLEEVE FOR PILES
OTdER KEYWORDS: PILE-LRI;'IrG SHOE : PILE SECTION CONNECTION

172c_, .APPAPATUS -'7F PEPAIR,.70 .--TEL SUPPORTI.T7 PILES
........ w... CONCRETE F." STRUCTURE REPAIR

3739588 RESILIENT RETAINING WALL
OThER K, YWORVS: BULKHEAD ; PILE SECTION CONNECTION ; PILE,SEET

3757527 ;,AVE DEFLECTI;G DEVICE FOR A SEA WALL
OTHER KEYWORDS: FILE, SNET ; SEAW..LL

3768265 COFFERDAIM

OTHER KEYWORDS: COFFERDA" PILESHEET ; STRUCTURE REPAIR

PILE, STRUCTURE CONNECTION

3555831 COPPOSITE FOUNCATION ,:E,"BER AND t.ETHOD

OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; SEABED FOUNDATION

3564856 PROCESS AND APPARATUS FOR CEMENTING OFFS11ORE SUPPORT MEMBERS
OTHER KEYWORDS: GROUTING ; OFFSHORE CONSTRUCTION
OFFSHORE PLATFORM,LEG . SEABED FOUNDATION

3581508 UPLIFT PILE ANCHORAGE STRUCTURE
OTHER KEYWORDS: PILE WOOD

3593530 MARINE PLATFORM WITH RE'OVAL COLUMN CLAMPS
OTHER KEYWORDS: OFFSHORE PLATFORM, JACK UP ; SEABED FOUNDATION

3599383 PILE-AND-CONCRETE CONNECTOR
OTHER KEYWORDS: PILE, CONCRETE ; PILE, WOOD

3601999 VETHODS OF GROUTING OFFSHORE STRUCTURES
OTHER KEYWORDS: GROUTING ; OFFSHORE CONSTRUCTION

3606716 TIMBER PILING CONSTRUCTION
OTHER KEYWORDS: PILE, WOOD

36498466 ELEVATED RESERVOIR FOR USE WITH OFF-SHORE OIL WELLS
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; OFFSHORE PLATFORM,FIIED ;
OFFSHORE STORAGE TANK, ENERGENT

3702537 GROUTING SEAL FOR PILING
OTHER KEYWORDS: GROUTING ; OFFSHORE PLATFORMLEG

441

- -... " A.



3706205 APPARATUS AtD UETHOD OF tAKIaG AU UNDERPWATER CONIECTION
BETWEEN A STRUCTURAL MEMBER AND A SUPPORTIIG PILE
OTRER KEYWORDS: SPOUTING . OFFSHORE CAI..ON ; SEABED FOU"ITICN

PILE WOOD
l'53 ,^ 7rr...P LE

:?O'EP ,:/:cY;'O : P:LE SEC TISO SO;'WTTI,:; PILE, fSNET

3581508 UPLL'T PILE A!,'CHCRAGE STRUCTURE
CTHER KFY;/ORDS: PILE STRUCTURE CONECTION

3599383
OTiIEP KEYWORDS: PILE,.CCNCRETE . PILE,STRUCTZ'RE CONUECTIOU

3606716 TIMBER PIL1IG CONSTRUCTION
OTHER KEYWORDS: PILE, STRUCTURE COVN;ECTION

3673U07 RADIOCGPAFIC APPARATUS FOR, UiOERr.ATE? S;SPECTIO' OF WCODE.' PI.'2W.5*GS
OTHER KEYWORDS:' INSTRUMENIT, RADICISrTOPE ; STRUCTURE IrSPECTICN

3720068 VETI."D AD APPARATUS FOR SPLICIEG REPLACEM"EN"T PILE SECTION TO PILE STUB
OTHER NEY;'XRDS: PILE SECTION CO'NECTION * STRUCTURE REPAIR

POLL UTANT ABSORPTIONl

25552!7 FLFATIEC PAN7ER ES.-? .ATE .,LL'TA..
OTiER KEYWORDS: POLLUTANT, SURFACE BARRIER

3581899 APPARATUS FR SEPARATING OIL FROM WATER SURFACE
OTHER KEYWORDS: POLLUTANT COLLECTION ; PCLLUTANT, MECHANICAL REMOVAL

POLLUTANT REMOVAL WATERCRAFT

3598729 METHOD OF REMOVI"G OIL SLICKS FROM WATER SURFACES

36077I OL SLICK RE,'OVAL :YETE"
OTHER KEYWORDS: POLLUTA,7T COLLECTION , POLLUTAV'T,i4ECHAmZCAL RE!OVAL

3608727 APPARATUS FOR REMOVING OIL AND DEBRIS PROM WATER
OTHER KEYWORDS: POLLUTANT DEBRIS ; POLLUTANT, !ECHA NICAL REMOVAL

3617552 OIL-WATER SEPARATING PROCESS
OTHER KEYWORDS: POLLUTANTHECHANICAL REIOVAL

3617556 ERADICATING OIL SLICKS
OTHER KEYWORDS: POLLUTANT, MECHANICAL REM:OVAL

3617564 REMOVING OIL OR OIL SUBSTANCE FROM WATER AND LAND AREAS

USING CORNCOB COMPONENTS

3617565 l'ETHOD AND MEAN1S FOR THE ABSORPTION OF PETROLEUM PRODUCTS
OTHER KEYWORDS: POLLUTANT, SURFACE BARRIER

3617566 METHOD AltD MATERIAL FOR SEPARATI:G OIL FROM OIL-CONTArInfG WATER
OTHER KEYWORDS: POLLUTANT, SURFACE BARRIER

3630891 METHOD OF REMOVING OIL FROM TRE SURFACE OF WATER
OTHER KEYWORDS: POLLUTANT, MECHANICAL REMOVAL

3634,227 OIL SLICK ELIMINATION

3657119 POLLUTION CONTROL DEVICE
OTHER KEYWORDS: POLLUTANT COLLECTION ; POLLUTANT, SURFACE BARRIER

3659715 APPARATUS FOR REM:OVING OIL FLOATING ON WATER
OTHER KEYWORDS: POLLUTANT BURIIIG
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3668118 OIL MOP ANlD METHOD OF USING SAVE
OTHER KEYWORDS: POLLUTANT, MECHANICAL PRF'OVAL

3669275 APPARATUS FOR REAOVIG OIL FROM WATER

OTHER KEYWORDS: POLLUTANT, SUCTION RF?.!CVAL

3674683 PROCESS FOR THE REMOVAL OF OIL FROM THE SURFACE OF A BODY OF WATFR

3679058 OIL COLLECTIO.'; 3CCt
OTHER KEYWORDS: ? UO OL LLUTACT,.ECZA,','ICAL RE:'OVAL

POLLUTANT, SURFACE BARRIER

3698850 PRO. EON OF BUL:i.';S :T F. CL: K WIT.??TZAT:.

FOAMED ALKALI METAL SILICATES. OTHER KEYWORDS: POLLUTANT BURNI.'G

POLLUTANT DISPERSION

3700593 APPARATUS AND METHOD FOR REMOVIN;G OIL PRODUCTS FLOATING Ol WATER
OTHER KEYWORDS: POLLUTAN:T, "ECHICAL REM'OVAL

3701258 BUOYANT PULLEY LOCATING AND ANCHORINC DE'rCE FOR ARl OIL MOP
OTHER KEYWORDS: POLLUTANT, M!ECHANICAL REPOVAL

3702297 OIL SI."I.G DEVICE A,' ."ETOO
OTHER KEYWORDS: POLLUTANT, MECHANICAL REPOVAL

3702657 POLLUTION CTAINfECT BARIER
OTHER KEYWORDS: POLLUTANT, SURFACE BARRICP

3 )3664 TPEATMENT OF OIL SPILLS
OTHER KEYWORDS: POLLUTANT COLLECTIC

3729i11 MET.7OD OF REMOVING OIL FSOM .ATEP

3732161 METHOD FOR REMOVING OIL AND OEPRIS FROM WATER
OTHER KEYWORDS: POLLUTAUT DEBPIS ; POLLUTANT, MECHANICAL REMOVAL

3732162 METHOD OF REMCING OIL SPILLS FRO! WATER

3734294 POLLUTANT RECOVERY SYSTEM
OTHER. KEYWORDS: POLLUTANT COLLECTION - POLLUTANT, MECHANICAL RE'OVAL
POLLUTANT REMOVAL WATERCRAFT

3739913 DE,'ICE FOR FENCING AND ABSORBING CONTAMINATING OIL SPILLS ON WATER
OTHER KEYWORDS: POLLUTANT, SURFACE BARRIER

3744257 WATER-SURFACE CLEANSING SHIP
OTHER KEYWORDS: POLLUTANT$ MECHANICAL RE!OVAL

POLLUTANT REMOVAL WATERCRAFT

3744638 OIL MOP AND METHOD OF USING SAME
OTHER KEYWORDS: POLLUTANT, MECHANICAL REPOVAL

3749667 DISPOSAL OF OIL SPILL AT SEA
OTHER KEYWORDS: POLLUTANT BURNING

3770626 SORRENT BELT
OTHER KEYWORDS: POLLUTANT, MECHANICAL REPOVAL

3771653 COMPOST FOR REMO"VING OIL FILMS FROP WATER

POLLUTANT BURNING

3554290 OIL POLLUTION CONTROL AND FIRE EXTINGUISHING APPARATUS AND METHOD
OTHER KEYWORDS: POLLUTANT COLLECTION POLLUTANT, SUCTION REMOVAL
POLLUTANT, SURFACE BARRIER
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3586469 PFOCESS OF PURIIHG-CFF OIL ONl THE SURFACE OF WATER DASINS
OTHER KEYWORDS: PCLLUTAT!T COLLECTION ; POLLUTANT REMOVAL WATERCRAFT
POLLUTANT, SURFACE BARRIER

3602299 OIL OR OAS POLLUTION CONTROL APPARATUS AND METHOD
OTHER F!Yl'ORDS: ?CLLUTANIT COLLECTION

3659715 AFRAUXS FOR iAEOVI;.G OIL FLOATIYG ON WATER

OT,7. .-2:'WORDS: PJLLU TA,'T APROTIO;

3664"29 APPARATUS FOR PF.TE;;TI.*G POLLUVTISN FROM OFFSHORE OIL WILLS
CiiU KEZWOPS: FzLUTA;,'T COLLECTION

3698850 PPOMOTION OF BURRIG OF OIL SLICKS WITH PARTICULATE.

FOAMED ALKALI METAL SILICATES.OTHER KEYWORDS: POLLUTANT ABSORPTION

POLLUTANT DISPERSION

3705782 DESTRUCTION OF OIL SLICKS

3724555 FLOAT'ING FIRE EXTINCUISHIC APPARATUS AlD CATCH BASI;7
OTHER KEYWORDS: POLLUTANT COLLECTION ; POLLUTANT REMOVAL WATERCRAFT
POLLUTANT, SUCTION REMOVAL

3730278 SAFETY EN;CLOSURE FOR OPF-SgOPE, OIL RIOS
OTiKS AEYWORDS: POLLUTANT COLLZCTION ; POLLUT,!R,'7, SUCTICN RE.'!OVAL
PCLLUTANT, SURFACE BARRIER

3749G67 ISSPOSAL OF OIL SPILL AT SEA
OT.'EP KEYWORDS: POLLUTANT ABSORPTION

3770627 COh'TA:NIUG AND RE!OVING OIL SPILLS ON VATEP

OT.fER 7YYWOPVS: PnLLUTAPT COALESCE Ef ; POLLUTAPT, CUPPACE BARRIER

POLLUTANT COALESCENCE

3614873 FREEZING OIL SPILLS
OTHER KE'WORDS: POLLUTANT, MECHANICAL RE!OVAL

POLLUTANT, SURFACE BARRIER

3635819 PROCESS FOR CLEANING UP OIL SPILLS
OTHER KEYWORDS: POLLUTANT COLLECTION * POLLUTANTMECHANICAL REMOVAL

3755189 COMPOSITION FOR THE CONTROL OF OILS FLOATING ON WATER

3770627 CONTAINING AND REMOVING OIL SPILLS ON WATER
OTHER KEYWORDS: POLLUTANT BURNING ; POLLUTANT SURFACE BARRIER

POLLUTAH? COLLECTION

3552424 FLOATING LIFT STATION
OTHER KEYWORDS: PIER, FLOATING ; SI'ALL-CRAFT SERVICE STRUCTURE

3554290 OIL POLLUTION CONTROL AND FIRE EZTI.VGUISHING APPARATUS AND METHOD
OTHER KEYWORDS: POLLUTANT BURNING ; POLLUTANT, SUCTION REKOVAL
POLLUTANT, SURFACE BARRIER

3557960 OIL SKIMMIG APPARATUS
OTHER KEYWORDS: POLLUTANT REMOVAL WATERCRAFT
POLLUTANT, SUCTION REM1OVAL ; POLLUTANT, SURFACE BARRIER

3565254 APPARATUS FOR CONFINING A SLICK AND COLLECTI:NG OIL THEREFROM
OTHER KEYWORDS: POLLUTABT, SUCTION REPOVAL
POLLUTATf, SURFACE BARRIER
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3578171 APPARATUS FOR RE'MOVING FLOATIvcG POLLUTANTS
OTHER KEYWORDS: POLLUTANT REMOVAL WATERCRAFT
POLLUTANT, SUCTION REPOVAL ; POLLUTANT, SURFACE
BARRIER

3581899 APPAPATUS FOR SEPAPATIIG OIL FFO WA.TEP S'pFACE
CTHE? KEY;;OFOS: POLLUTANT ABccRPTION; . POLLUTANT, !:ECO.AN:ICAL RE:'CVAL
POLLUTANT REMOVAL WATERCRAFT

358-"62 APPARATUS FCA jAziEh'l:O AN; CLEAVING WATER SURPCE OF POLLUTION
OTHER KEY'ORDS: POLLUTAT DEBPIS; POLLUTANT,SURFACE BARRIER

3566469 FPCCESr F? ; 0.':" TFC'C ErFACE OF WATTR AC S"
OTHER KEYWORDS: 'POLLUTANT RFVOVAL WATERCRAFT
POLLUTANT, SURFACE BARRIER ; POLLUTANT BURNING

3590584 FLOATING OIL CONFINING APPARATUS
OTRFR KEYWORDS: POLLUTANT, SUCTI1O REMOVAL
POLLUTAN7T, SURFACE BARRIER

3602299 OIL OR GAS POLLUTION CONTROL APPARATUS AND METHOD
OTHER KEYWORDS: POLLUTANT BURNING

3607741 OIL SLICK REMOVAL SYSTEr"
XTHE? KEYWORDS: POLLUTANT ABSORPTION;

POLLUTANT, MECHANICAL REHOVAL

3612280 OIL-SKIMMING APPARATUS
OTHER KEYWORDS: POLLUTANT REM!OVAL WATERCRAFT
POLLUTANT, SUCTION REMOVAL ; POLLUTANT, SURFACE
BARRIER

3613377 MULTICHAHBER FLOATING BARRIER
OTHER KEYWORDS: POLLUTANT SURFACE BARRIER

3613891 OIL REMOVAL APPARATUS

OTHER KEYWORDS: POLLUTANT MECHANICAL REMIOVAL ;

POLLUTANT, SURFACE BARRIER

3628333 FLOATING CONTAMINANT CONSTRAINING FENCE
OTHER KEYWORDS: POLLUTANT SURFACE BARRIER

3630376 OIL SLICK REMOVING VESSEL
OTHER KEYWORDS: POLLUTANT RE:OVAL WATERCRAFT

POLLUTANT, SUCTION REMOVAL

3631679 APPARATUS TO CONFINE AND RECOVER OIL SPILLAGE AT SEA
OTHER KEYWORDS: POLLUTANT SURFACE BARRIER

3635032 BOO! FOR OIL SPILT ON WATER
OTHER KEYWORDS: POLLUTANT SURFACE BARRIER

3635342 METHOD AND APPARATUS FOR RECOVERING A SUBSTANCE FLOATING

AS A SHEET ON THE SURFACE OF A LIQUID MASS
OTHER KEYWORDS: POLLUTANT SUCTION REIfOVAL

3635819 PROCESS FOR CLEANING UP OIL SPILLS
OTHER KEYWORDS: POLLUTANT COALESCENCE

POLLUTANT, MECHANICAL REMOVAL

3648463 FLOATING BOOM FOR OIL-SOAKED MATERIAL
OTHER KEYWORDS: POLLUTANT SURFACE BARRIER

3650406 OIL COLLECTION RETRIEVAL SYSTEM
OTHER KEYWORDS: POLLUTANT, SUCTION REMOVAL

POLLUTANT, SURFACE BARRIER
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3653215 ,.!ETROD AND APPARATUS$ FOR CONFINING AND COLLECTING OIL LEAKAGE
OTHER KEYWORDS: POLLUTANT, SUBtERGED BARREP

3653510 OIL SKIMIIG .E'HOD AND APPARATUS
OTHER KEYWORDS: POLLUTANT RE,"OVAL WATERCRAFT

POLLUTANT, r'CTIOv REMOVAL ; POLLUTANT, SURFACE
PAPPIER

3657119 POLLUT:Ci; NOE r VICE
OTHER KEYWORDS: POLLUTAN'T ABSORPTION * POLLUTANT, SURFACE DARRIER

3657895 OFESi!CNE PLATFORM

OFFSHORE STORAGE TANK, EMERGENT ; POLLUTANT, SUBMERGED
BARRER

3658181 UNDERWATER OIL LEAKAGE COLLECTING APPARATUS
OTHER KEYWORDS: POLLUTAINT, SUPPERGED BARRIER

3661263 APPARATUS FOR SEPARATING Al OIL SLICK FROM A LARGE BODY OF WATER
OTHER KEYWORDS: POLLUTANT REMOVAL WATERCRAFT
POLLUTANT, SUCTION REMOVAL

366.264 LOG BOOM SYSTEM FOR SUEEPING OIL SLICKS FROM A LARGE BODY OF WATER
OTHER KEY;WOPO:: F2LLUTA;,'T RE"OV;AL ;ATERCRAFT

3662891 APPARATUS FOR UGUFINING FLOATIN.' .ATFRIALS
OTHER KEYWORDS: POLLUTART. SURFACE SARR:ER

3662892 IMMISCIBLE LIQUID SEPARATING .4PPARATUS
OTHER KEYWORDS: POLLUTANT RE.CVAL WATERCRAFT

3664136 COLLECTING DEVICE FOR SUBMARINE OIL LEA7.AGE
0UNER KEYWORDS: ?OLLUTANT, SUBMERGED BARRIER

3664429 APPARATUS FOR PREVEL'TI/C POLLUTION FRCO! OFFSHORE OIL WELLS
OTHER KEYWORDS: POLLUTANT BURNIN'G

3664505 OIL COLLECTION DEVICE
OTHER KEYWORDS: POLLUTANT REfOVAL WATERCRAFT

3666098 METHOD AND APPARATUS FOR CONFINING AN'D COLLECT.'G AN OIL SLICK
OTHER KEYWORDS: POLLUTANT, SUCTION REMOVAL . POLLUTANT, SURFACE BARRIER

3666100 tMETHOD AND APPARATUS FOR COLLECTIG OIL FROM AN UNDERWATER LEAK
OTHER KEYWORDS: POLLUTANT SUBPERGED BARRIER ; POLLUTANT, SUCTION REMOVAL

3667605 SUBMERGED OIL LEAK CONTROL
OTHER KEYWORDS: POLLUTANT, SUBIERGED BARRIER

3674150 APPARATUS FOR PREVENTING OFFSNORE OIL WELL POLLUTION
OTHER KEYWORDS: POLLUTANT, SUBRGED BARRIER

3679058 OIL COLLECTION BOOm
OTHER KEYWORDS: POLLUTAN1T ABSORPTION '. POLLUTANT, MECHANICAL REMOVAL
POLLUTANT, SURFACE BARRIER

3681923 METHOD AND APPARATUS FOR CONTROLLING SUBtATANT OIL SEEPAGE
OTHER KEYWORDS: POLLUTANT SUBMERGED BARRIER

3684095 BARGE BASED SKIMIIING SYSTVI FOR OIL SLICKS
OTHER KEYWORDS: POLLUTANT REMOVAL WATERCRAFT

3686870 ARRANGERENT IN FLEXIBLE FENCES FOR ENCLOSING It!PURITIES FLOATING
ON WATER.OTHER KEYWORDS: POLLUTANT, SURFACE BARRIER
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3688506 APPARATUS FOR REMOVING OIL SLICK FROM WATER SURFACES
OTHER KEYWORDS: POLLUTANT REAOVAL PATERCRAF7
POLLUTA.T, SURFACE BARRIER

3700107 APPARATUS FOR RECOVERY OF FLOATING SUBSTANCES
OTIIER FEY'ORDS: POLLUTA'T, M!ECHANICAL RE.,OVAL
POLLUTANT REPOVAL WATERCRAFT

37001G8 OI: :i:L,'.
OUHR KYouRDS: POLLUTANT DEPRIS POLLUTANTI, MECHANICAL REMOVAL
POLLUTANT REMOVAL WATERCRAFT

5701".30 a:L ;KIu'.ER
OTHER KEYWORDS: POLLUTANT DEBRIS POLLUTANT REPOVAL WATEPCRAFT
POLLUTANT, SUCTION REMOVAL

3703084 BOOlf SYSTEM FOR OIL COtVTAIz'A'ERT
OTHER KEYWORDS: FPLLUTI.1'T, SURFACE BARRIER

3703464 TREATMEUT OF OIL SPILLS
OTHER KEYWORDS: POLLUTANT ABSORPTION

3703e11 0 ZL PO," WITH COYTINUOUS CONDUIT TIERETHROUGR
OTHER KEYVORDS: POLLUTANT, SURFACE BARRIER

3703960 ,!Asi,;E SEWAGE COLLEC1I1i AND DISCHARGE SYSTE;4S
OTNZ F KEYWORDS: PUI,!P ; S,'.'ALL-C,5AFT PIER
S.'ALL-CRAFT SERVICE STRUCTURE

3708070 OIL SKI!?'ER
OTHER KEYWORDS: POLLUTANT REMOVAL WATERCRAFT
POLLUTANT, SUCTION REMOVAL

3710577 APPARATUS FOR CONFINING A FLOATABLE LIQUID
OTHER KEYWORDS: POLLUTANT SURFACE BARRIER

37109143 VARIABLE DISPLACENENT FE,,CE FOR OIL SPILL CONTAIZ.?ENT ADD RECOVERY
OTHER KEYWORDS: POLLUTANT, SURFACE BARRIER

3716142 LIQUI"d SURFACE SWEEPING APPARATUS
OTHER KEYWORDS: POLLUTANT SURFACE BARRIER

3720062 LIUID CONFINING AND COLLECTING APPARATUS
OTHER KEYWORDS: POLLUTANT, SURFACE BARRIER

37245S FLOATING FIRE EXTINGUISHING APPARATUS AND CATCH BASIN
OTHER KEYWORDS: POLLUTANT BURNING ; POLLUTANT REMOVAL WATERCRAFT
POLLUTANT, SUCTION REMOVAL

3726406 OIL SKIMMING APPARATUS
OTHER KEYWORDS: POLLUTANT SUCTION REMOVAL

POLLUTANT SURFACE BARRIER

3730278 SAFETY ENCLOSURE FOR OFF-SHORE OIL RIGS
OTHER KEYWORDS: POLLUTANT BURNING * POLLUTANT, SUCTION REMOVAL
POLLUTANT, SURFACE BARRIER

3730346 SK17MING SYSTEM
OTHER KEYWORDS: POLLUTANT DEBRIS ; POLLUTANT SUCTION REMOVAL

3734294 POLLUTANT RECOVERY SYSTE1"
OTHER KEYWORDS: POLLUTANT ABSORPTION ; POLLUTANT, MECHANICAL REPOVAL ;
POLLUTANT REMOVAL WATERCRAFT
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3745773 SAFETY OFF-SHORE DRILLIi.'G Atl PUUPI..G PLATFORM
OTHER KEYWORDS: OFFSHORE PLATFORMFIXED .
POLLUTA,;T, SURBFRGED BARRIER ; POLLUTAT, SUCTION REMOVAL

3747760 ,!ETHOD OF R.ECOVER:RS O:L FRCP A WATEr SUR.FACE
0TEER A;EY;/CRDS: ?CLLUIA'T, SUCTICL: REOVL

37S2317 OIL.22YE.Y VE1f7L
OTHER KESY;,'RDS: POLLUTAT RE!MOVAL WATERCRAFT
POLLUTANT, SUCTION REMOVAL ; PUMP

3753497 POLLUTICNI SKIAMER
OTHER rHE";WOROS: SULLOT,.VT, SUCTION R../AL

3754653 APPARATUS AND METHOD FOR COLLECTION OF OIL FROM SURFACE OF THE SEA
OTHER KEYWORDS: POLLUTANT REMOVAL WATERCRAFT
POLLUTANT, SUCTION REMOVAL

375629 U,;DER:.-ETR LZA;,2AGE OIL COLLECTOR SYSTE"
OTHER KEYWORDS: POLLUTANT, SUB'ERGED BARRIER

3757953 DECANTIrG SKIM!fER
0T!!EP KEYWORDS: POLLUTANT, SUCTION REPOVAL

37 6268 WATER POLLUTIC' COTROL
TOP, ES;,'OEZ: -:, ; AER17F ; -OLLT ,T, S'URFACE BAR, ITS

3762169 FLOATING WATER JET FOR OIL SbICK CONTROL

3766t56 OIL ACCUNULU'OR
OTHER KEYWORDS: POLLUTANT SURFACE BARRIER

3771662 OIL RECOVERY SYSTE.
OTHER KEYWORDS: POLLUTANT, SURFACE BARRIER

POLLUTANT DEBRIS

358U162 APPARATUS FOR GATHERING Al/D CLEANING WATER SURFACES OF POLLUTION
OTHER KEYWORDS: POLLUTANT COLLECTION ; POLLUTANT, SURFACE BARRIER

3592007 RETAIER FOR FLOATING DEBRIS
OTHER KEYWORDS: POLLUTANT SURFACE BARRIER

3608727 APPARATUS FOR REMOVING OIL AND DEBRIS FROM WATER
OTHER KEYWORDS: POLLUTANT ABSORPTION ; POLLUTANT, MECHANICAL REMOVAL

3691773 WATER BARRIER FLOTATION CURTAIN
OTHER KEYWORDS: BREAKWATER, FLOATING ; POLLUTANT, SUBMERGED BARRIER
POLLUTANT, SURFACE BARRIER

3700108 OIL SKIMMER
OTHER KEYWORDS: POLLUTANT COLLECTION ; POLLUTANT MECHANICAL REMOVAL
POLLUTANT REMOVAL WATERCRAFT

3701430 OIL SKIMMER
OTHER KEYWORDS: POLLUTANT (;OLLECTION ; POLLUTANT REMOVAL WATERCRAFT
POLLUTANT, SUCTION REMOVAL

3730119 FLOATING DEBRIS RECOVERY BASKET
OTHER KEYWORDS: POLLUTANT REMOVAL WATERCRAFT

3730346 S;:IN'rNIG SYSTEM
OTHER KEYWORDS: POLLUTANT COLLECTION POLLUTANT, SUCTION REMOVAL
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373:813 FLOAZI,: LEBhIS RtCOVERY APPARATUS
OThER KEYW'CPDS: PCLLUTAN2, !:ECHAI.ICAL REPOVAL
POLLUTANT RFOVAL WATERCRAFT POLLUTANT, SUCTION
R EMOVAL

3732161 .:'i ,h0D " , '.*c (IL . L -'.I7 .O Pf WA T
0T.7h" :' Y;.'cLS: Pr-LUTAI t AF -:PPTICN . 7CLL!"TA NT, "!EC.7AIICAL REV'OVAL

3762558 ,;.':-,. . ..r. ::,., ,:, , . ;VEYEi -7:Z5,"LY
OTiER KEY:WOD3: :'( LLUA.'AJ, ?:. CHANICAL REMO'CVIAL
PCLLUTA*T RE.'OVA L WA . .PC .4 FT

POLLUT-;Z .1 SE'in;;

3561601 OIL SL:CK DISPERsIO,7 APPARATUS
OTHEP KEYWORDS: POLLUTANT REM'OVAL WATERCRAFT

3577340 YETHOD 7O DSPEiSI;G OIL SPILLS ON WATER

3698850 PROMO0ION OF BURNIPG OF OIL SLICKS WITH PARTICULATE.
FOAMED ALKALI METAL SILICATES. OTHER KEYWORDS: POLLUTANT BURNING

POLLUTANT ABSORPTION -

3700109 APPARATUS FOR REMOVING FLOATI.'G LIcUIDS FROM THE SURFACE OF A
PODY OF WAT5'? 'N.P ?EYWORDS: P'LUTAT REMOC'.Z !'?CRAFT

POLLUTANT, SUTON REOVAL

POLLUTA NT MEASUREMENT

3603952 SPILL SENSORS

3715913 AOUATIC SEDIrtE:IT .AUD POLLUTION 'toliTOR
OTHER KEYWORDS: SAMPLER, SUSPE.!DED SEDI'ENT;

S=DIPE;TATION MEASUREMENT

37285k9 :? CITU DEVICE FOR ,!EASURI,7G LIGHT SCATTERIEG
OHER KEYWORDS: INSTRUMENT. LASS? ; SA.PSER, SUSPENDED SEDI.M'EN7T

POLLUTArT REM:OVA.L WATERCRAFT

3557960 OIL SKI;.'MING APPARATUS
OTHER KEYWORDS: POLLUTANT COLLECTION . POLLUTANTSUCTION REMOVAL
POLLUTANT, SURFACE BARRIER

3561601 OIL SLICK DISPVRSIOII APPARATUS
OTHER KEYWORDS: POLLUTANT DISPERSION

3576257 FLUID SEPARATION DEVICE
OTHER KEYWORDS: POLLUTANT, VECHANICAL REPOVAL

3578171 APPARATUS FOR REMOVING FLOATING POLLUTANTS
OTHER KEYWORDS: POLLUTANT COLLECTION ; POLLUTANT SUCTION REMOVAL
POLLUTANT, SURFACE BARRIER

3581899 APPARATUS FOR SEPARATING OIL FROM WATER SURFACE
OTHER KEYWORDS: POLLUTANT ABSORPTION P POLLUTANT COLLECTION

POLLUTANT MECHANICAL REMOVAL

3586469 PROCESS OF BURNING-OFF OIL ON THE SURFACE OF WATER FASINS
OTIER KEYWORDS: POLLUTANT COLLECTION POLLUTANTI SURFACE BARRIER
POLLUTANT BURNING

3612280 OIL-SKIMMING APPARATUS
OTHER KEYWORDS: POLLUTANT COLLECTION ; POLLUTANT, SUCTION REt1OVAL

POLLUTANT, SURFACE BARRIER
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361SO17 OIL E.7TRAPfENT AND COi;TAIIPElNT WATERCRAFT
OTHER KFYWOPDS: PCLLUTANT, SUCTIOV PE?.*OVAL

3623609 SKT.'.FR FOR .FPAR ATI. FLOT':;: LIrUTIDS FPO.,4 WATER
'1iEF !:FYWORDS: ?C[. L'TAIIT, .HA.10AL RE'OViL

3630376 6;IL -LI RE.OVIVC "'ESSEL
O~iWAR ;.'c<WLoS: P LLT,.I CHL:EJTO ;0 :izOLLUTA N,:T EVCTICH FE,'."VZAL

3637C80 ?ETHOD CF A., APPRATUS OP SZ7'INC FLCTSAl! PROM THE SUPFACE

OF A BODY OF WATER T-ShEF" :WCR: PCLL&UA,'",,ZOHECAL .E,' CAL

W,,EF PLANT RE1!CVAL

3646501 WATERCRAFT ESPECIALLY USEFUL FOR THE RECOVERY OF OIL
OTiUER KEYWORDS: POLLUTANT, MECHANICAL REMOVAL

3,551243 POLLUTION SUCTIOid WATER SW,'EPER
C2IEZR ;:7y;Oi?DS: dREDGE, SUCTION ; POLLUTANT, SUCTION REMOVAL

3653510 OIL SKII.PI;*G METHOD AN'D APPARATUS
OTHER KEYWORDS: POLLUTANT COLLECTIOV ; :OLLUTA.'T, fUCTICN ,RE"OVAL
POLLUTANT, SURFACE BARRIER

365661: ,FATUJ AK'L METHOD FOP RSEOYIP'C FLOATIl'/ 'OLLUTA.TS
NR," A 7ODY OF WATER.OTIZE KEYWORDS: PC-LUTAIT, SUCTINRO/' AL

3656624 APPARATUS FOR COLLECTI.,'G .ATE FO. TP" SURFACE OF A BODY OF WATER
000F 'EVC .NOUTAF, ."TOOCA."ICA R5,"O'/ L

3661263 APPARATUS FOR SEPARATING Ai." CIL SLICK FROM A LARGE BODY OF WATER
OTHER KEYWORDS: POLLUTANT COLLECTION POLLUTANT, SUCTION REMOVAL

3661264 LOG 100! SYSTEM FOR SWEEPING OIL SLICKS FROf A LARGE BODY OF WATER
OTHER KEYWORDS: POLLUTANT COLLECTION

3662892 I;'M;::SCIBLE LIOUID SEPARATING APPARATUS
OTHER KEYWORDS: POLLUTANT COLLECTION

366u505 OIL CZLZECTION DEVICE
OTHER KEYWORDS: POLLUTANT COLLECTION

3670896 APPARATUS FOR REMOVING OIL FROM A BODY OF WATER
001CR KEYWORDS: POLLUTANT, I'ECHANICAL REMOVAL

3684095 BARGF BASED SKIMMING SYCTEM" FOR OIL SLICK,"
OTHER KEYWORDS: POLLUTANT COLLECTION

3688506 APPARATUS FOR REMOVING OIL SLICK FROM WATER SURFACES
OTHER KEYWORDS: POLLUTANT COLLECTION ; POLLUTAT., SURFACE BARRIER

3690464 OIL RECOVERY VESSEL FOR THE REM:OVAL OF OIL AND OTHER POLLUTING

MATTER FLOATING ON THE WATER SURFACE. OTER KEYWORDS:
POLLUTANT, SUCTION REI'OVAL P PUMP

36954u'1 SELF-PPOPELLED FLOATING DOCK AND SEPARATOR FILTER ASSEMBLY
FOR TREATING POLLUTED WATER SURFACES AND NAUTICAL WORKS

3700107 APPARATUS FOR RECOVERY OF FLOATING SUBSTANCES
OTHER KEYWORDS: POLLUTANT COLLECTION ; POLLUTANT, MECHANICAL REMOVAL

3700108 OIL SKIMMER
OTHER KEYWORDS: POLLUTANT COLLECTION ; POLLUTANT DEBRIS

POLLUTANTMECA NICAL REMOVAL
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3700109 APPARATUS FOR REMOVIUG FLOATISG LICUIDS FROM THE SURFACE

OF A BODY OF WATER. OTHER KEYWORDS: POLLUTANT DISPERSION

POLLUTA,-T, SUCTICN iF."'.OVAL

37014,3G OIL SiIVFER
OTHER iXEY;.ORDS: PGLLUTANT COLLECTION POLLUTANT DEBRIS
POLLUTAiiT, SUCTION REMOVAL

6ThFE;.EY,.C!?S: PCLLUTANT, SUCTICN REPCVAL
-- F.-.r'f*r' CFO.'!T I FAT. 75OOT

OTHER KEYWORDS: POLLUTANT, MECHANICAL REMOVAL ; WATER PLA11T REPOVAL

3708070 OIL SK.E!fYR
OTHllER :-Yf.CFDS: POLLUTANT COLLECTION ; POLLUTAhT SUCT:IC Fs"OVAL

3715034 LEVIC FOR PE'Ot!:,G OIL SLICKS
OTHER AEY;,'ORDS: POLLUTAdT, SUCTION REPOVAL

3724555 FLOATING FIRE EXTINGUISHING APPARATUS AND CATCH BASIN
OTHER KEYWORDS: POLLUTAL;T PUPNING ; POLLUTANT COLLECTION;
PCLLUTANT, SUCTION REMOVAL

1727766 VACIU' SPI."P'Ii:; APPARATUS POP REMOVIN;G LP(UID CONTAMI.ANTS FLOATING
I. Cc;;FINED FCZ):-T S OF WATER. 'ZP! KEYWORD P: RLUTA; U :Ect'AL

3730119 FLOATING DEBRIS RECOVERY ASVET
0'NZS KE5Ci.. : P$LLUTANT ZSI3IS

3731813 FLOATING 'VEBRIS RECOVERY APPARATUS
OTHER KEYWORDS: POLLUTANT DEBRIS ; POLLUTAT, MECHANICAL RI!OVAL

POLLUTANT, SUCTION REMOVAL

373429u. POLLUTAIT RECOVERY SYSTEM!
OTHER KEYWORDS: POLLUTANT ABSORPTION ' POLLUTANT COLLECTION
POLL UTANZT, MECHANICAL REMOVAL

37370O0 VESSEL FOR THE RE.MOVAL OF OIL ON WATER
OTHER KEYWORDS: POLLUTANT, SUCTION RE'OVAL

3744257 WATER-SURFACE CLEANSING SHIP
OTHER KEYWORDS: POLLUTANT ABSORPTION ; POLLUTANTMECRANICAL REMOVAL

3752317 OIL RECOVERY VESSEL
OTHER KEYWORDS: POLLUTANT COLLECTION ; POLLUTANT, SUCTION REMOVAL
PUMP

375"653 APPARATUS AND METHOD FOR COLLECTION OF OIL FROM SURFACE OF THE SEA
OTHER KEYWORDS: POLLUTANT COLLECTION ; POLLUTANT' SUCTION REMOVAL

3756414 OIL SKIMMER MODULE
OTHER KEYWORDS: POLLUTANT, SUCTION REMOVAL

3762558 ANTI-POLLUTION BARGE AND CONVEYER ASSEPBLY
OTHER KEYTORDS: POLLUTANT DEBRIS ; POLLUTANT MECHANICAL REMOVAL

POLLUTANT, 1MECHANICAL REMOVAL

3576257 FLUID SEPARATION DEVICE
OTHER KEYWORDS: POLLUTANT REMOVAL WATERCRAFT

3578585 METHOD OF REMOVING FLOATING OIL FROM THE SURFACE OF A BODY OF WATFR

3581899 APPARATUS FOR SEPARATING OIL FROM .ATER SURFACE
OTHER KEYWORDS: POLLUTANT ABSORPTION ; POLLUTANT COLLECTION
POLLUTANT REMOVAL WATERCRAFT
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3607741 OIL SLICK FE,"OVAL SYSTEM
OTHER KEYWORDS: POLLUTANT ABSORPTION ; POLLUTANT COLLECTION

3608727 APPARAIUS FOR REMOVING OIL ANlD DEBRIS FROM WATER

OTHER KEYWORDS: POLLUTANT ARSORPTION ; POLLUTANT DEBRIS

3608728 OIL ,IME,

36122'7 :,?OC OF z_. : ;'J.-i,' OIL FOO," i: . SLICK

3613891 :':L FEPCl AL APPARA TUS
TE. .'YWS2: TT DCLLECTICN; POLLUT7,NTURFACE BAP IEP

3614 871 f5SEZIAG OIL SPILLS
OTI.7 KEYUCRDS: POLLUTANT COALESCELCE POLLUTA ,'T, SURFACE BARRIER

3617552 OIL-WATER 7EPARATIIG PROCESS
OTHER KEYWORDS: POLLUTANT ABSORPTION

3617556 E.AVICATEAG OIL SLIC.S
OTHER KEYWORDS: POLLUTANT ABSORPTION

3618768 LIrUID SWEEPING SYSTEM EMPLOYING HELICAL CONVEYOR METHOD
AND APPARATUS

3623609 SKIM'.MER FOP SEPARATING FLO;'I;;7 LIOUIDS FEC:: ;ATER
OIHL' KEYWORDS: POLLUTANT FEMOVAL WATERCPAFT

3630891 METHOD OF REM:OVING OIL FROM THE SURFACE CF WATER
OTHER KEYWORDS: POLLUTA NT ABSORPTION

3635819 PROCESS FOR CLEANING UP OIL SPILLS
OTHER KEYWORDS: POLLUTANT COALESCENCE ; POLLUTANT COLLECTION

3637080 ,..'r7HOD !F A,7D APPARATUS FOR SNf1UI,:G FLOTSAM FRO THE SURFACE
OF A BODY OF WATER.OTHER .EYWORDS: POLLUTANT REOAL :ATERCRAFT
WATER PLANT REMOVAL

3646901 WATERCRAFT ESPECIALLY USEFUL FOR THE RECO7ERY OF OIL
OTHER KEYWORDS: POLLUTAYTI RE,"OVAL [W'ATERCRAFT

3656624 APPARATUS FOR COLLECTING WASTE FROM THE SURFACE OF A BODY OF WATER
OTHER KEYWORDS: POLLUTAN1T RENOVAL WATERCRAFT

3668418 OIL VOP AND METHOD OF USING SAME
OTHER KEYWORDS: POLLUTANT ARSORPTION

3670896 APPARATUS FOR ?EtOVING OIL FROM A BODY OF WATER
OTHER KEYWORDS: POLLUTANT RElOVAL PA TER CRAFT

3679058 OIL COLLECTION BOOt
OTHER KEYWORDS: POLLUTANT APSORPTION * POLLUTANT COLLECTION
POLLUTANT, SURFACE BARRIER

3700107 APPARATUS FOR RECOVERY OF FLOATING SUBSTANCES
OTHER KEYWORDS: POLLUTANT COLLECTION ; POLLUTANT REFOVAL WATERCRAFT

3700108 OIL SKIMER
OTHER KEYWORDS: POLLUTANT COLLECTION ; POLLUTANT DEBRIS

POLLUTANT REMOVAL WATERCRAFT

3700593 APPARATUS AND METHOL; FOR RE;MOVI,'G OIL PPODUCTS FLOATING ON WATER
OTHER KEYWORDS: POLLUTANT ABFoRPT:ON

3701258 RUOYANT PULLEY LOCATING AN1D ANCHORING DEVICE FOR An OIL MOP
OTHER KEYWORDS: POLLUTANT ABSORPTION
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3702297 OIL SKI::fIG DEVICE A,,D .'E:HOD
OTHEF KEYWORDS: POLLUTA':T ABSORPTION

3706185 APPARALIS FOR REl:0VIIG /.ARII,'E GRC.'THS ArDD ROOTS
OTHEF KEYWCRDS: POLLUTANT REPOVAL ;,ATERCRAFT : WATER PLANT REPOVAL

3731813 rLOATiC L:EBRIS rCJ!'EPY APPARATUS
0:HEF X;EYW6FZS: FCLLURANT ,EEi ; POLLUTANT LI REHCVAL ,ATERC,7AFT
?CLLUTA,'T, SUCTIC?: RE."C/AL

332:61 .'ET.YCD FR.? RE.'/:O 'G E A,,D DEBRIS FRCM WATEr

R ,.... ABE :c-;P; 'OLLUTA 1'T DEBRIS

3734294 POLLUTANT RECOVERY SYSTEt
OTHER KEYWORDS: POLLUTANT ABSORPTION POLLUTANT COLLECTION
POLLUTANT REMOVAL WATERCRAFT

37UU257 WATEF-SURFACE CLEAISIIG SHIP
-7E WCHO.5: ?.IZYUT;,; /.?ScRPTICN ; POLLUTA, T RE:OVAL ;,ATERCRAFT

374U638 CIL MOP AND METHOD OF USING SAi.'E
OTHER KEYWO,"OC: POLLUTANT ABSORPTIO1N

3762558 AI,TI-POLLuTIO'i JARGE A!,?D CCL'VEYER ASSEI!BLY
-7REP K:','Do: POLLUT.i;T DEBRIS * POLLUTANT REMCVAL WATEPCRAFT

377062f :7, F.'.T P T
OTHER KEYWORDS: POLLUTAR:T ABSORPTION

POLLUTANT, SUBMERGED BARRIER

3561220 METHOD AND APPARATUS FOR CONTAIINIG WELL POLLUTANTS
OTHER KEYWORDS: OFFSHORE CAISSON

3599590 FLOATING OIL-RECOVERY SUl!P
OTHEI KEYWORDS: OFFSHORE STORAGE TANK, E'ERGENT;
POLLUTANT, SURFACE BARRIER

3635347 APPARATUS FOR CONTROLLING THE DISPERSION OF POLLUTANTS FLOATING
ON A BODY OF WATER.OTHER KEYWORDS: POLLUTANT, SURFACE BARRIER

3638796 APPARATUS FOR PREVENTING OIL POLLUTION
OTHER KEYWORDS: OFFSHORE CAISSON ; POLLUTANT, SURFACE BARRIER

360073 BARRIER FOR DEFINING A SWIMIG AREA
OTHER KEYWORDS: POLLUTANT, SURFACE BARItOZR

3653215 METHOD AND APPARATUS FOR CONFINING AND COLLECTING OIL LEAKAGE
OTHER KEYWORDS: POLLUTANT COLLECTION

3657895 OFFSHORE PLATFORM
OTHER KEYWORDS: OFFSHORE PLATFORM, FIXED

OFFSHORE STORAGE TANKEMERGENT ; POLLUTANT COLLECTION

3658181 UNDEH4ATER OIL LEAKAGE COLLECTING APPARATUS
OTHER KEYWORDS: POLLUTANT COLLECTION

3664136 COLLECTING DEVICE FOR SUBMARINE OIL LEAKAGE
OTHER KEYWORDS: POLLUTANT COLLECTION

3666100 METHOD AND APPARATUS FOR COLLECTING OIL FROM AN UNDERWATER LEAK
OTHER KEYWORDS: POLLUTANT COLLECTION POLLUTANT, SUCTION REMOVAL
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3667605 CEP'RGEO OIL LEAK COiTPROL
OTHER KEYWORDS: POLLUTANT COLLECTION

3674.50 APPARATUS FOR PREVENTIG OFFSHORE OIL WELL POLLUTION
OTHER KEYWORDS: POLLUTAIIT COLLECTION

3681923 .t,'EThOD AAND APPARATUS FOR COI/TOLLIP!G SUBATANT OIL SEEPAGE
OTHP KEYWORDS: POLLOTAUT COLLECTION

: ,3::7732S''F L'F- i O LOTATXNT SU[PTA ;

C0225 ::YOi7S: BREAKWATER, FLCATI.v ; POLLUTAdT DETcTIS
POLLUTANT, SURFACE BARRIER

3724662 CONTPOL 0!" OIL PCLLUT:O. AT SEA. APPARATUS Al'D METHOD
OTHER KEYWORDS: POLLUTANT, SUCTIOP RE,"CVAL

3745773 SAF'TY OFF-SiORE P/ILLIG AiD PUMPING PLATFORM
OTHER KEYWORDS: OFFSHORE PLATFORM, FIXED ; POLLUTANT COLLECTION
POLLUTANT, SUCTION REMOVAL

3756214 UNDERWATER LEAKAGE OIL COLLECTOR SYSTEM
OTHER KEYWORDS: POLLUTANT COLLECTION

POLLUTANT, SUCTIONl RE!OVAL

355"21 s:L POLL UT. CT,07 -7D FJE CXTI./U:S .;PY-RATUS A:::"
(THEN;XEP,,*,'CiDS: PCLLUZAPT BUR;I ;POLLUTANT CCLLECT:Oi;
POLLUTAT, SURFACE BARRIER

3556301 FLOATING FLEXIBLE SKIU1MING DEVICES

3557960 OIL CRIMMING APPARATUS
CTHER KEYWORDS: POLLUTANT COLLECTION ; POLLUTANT REMOVAL WATERCRAFT

POLLUTANT, SURFACE BARRIER

3565254 APPARATUS FOR CONFINING A CLICE AND COLLECTING OIL THEREFROM
OTHER KEYWORDS. POLLUTANT COLLECTION ; POLLUTANT, SURFACE BARRIER

3567019 OIl LEAKAGE HARRIER
OTHER.KEYWORDS: PCLLUTAT, SURFACE BARRIER

3578171 APPARATUS FOR REMOVING FLOATING POLLUTANTS
OTHER KEYWORDS: POLLUTANT COLLECTION ; POLLUTANT REMOVAL WATERCRAFT
POLLUTANT, SURFACE BARRIER

3590584 FLOATING OIL CONFINING APPARATUS
OTHER KEYWORDS: POLLUTANT COLLECTION ; POLLUTANT, SURFACE BARRIER

3612280 OIL -SKIMMING APPARATUS
OTHER KEYWORDS: POLLUTANT COLLECTION ; POLLUTANT REMOVAL WATERCRAFT

POLLUTANT, SURFACE BARRIER

3615017 OIL ENTRAPMENT AN.D CONTAINMENT WATERCRAFT
OTHER KEYWORDS: POLLUTANT REMOVAL WATERCRAFT

3628665 FLOATING OIL CONTAINMENT APPARATUS
OTHER KEYWORDS: POLLUTANT, SURFACE BARRIER

3630376 OIL SLICK REMOVING VESSEL
OTHER KEYWORDS: POLLUTANT COLLECTION ; POLLUTANT REMOVAL WATERCRAFT

3635342 METHOD AND APPARATUS FOR RECOVERING A SUBSTANCE FLOATING AS A SHEET

ON THE SURFACE OF A LIoUID MASS.OTHER KEYWORDS: POLLUTANT COLLECTION

3642140 OIL RECOVERY AND CLEANUP SYSTEM
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3650406 OIL COLLECTION RETRIEVAL SYSTEM
OTHER KEYWORDS: POLLUTANT COLLECTIOl.

° 
; POLLUTANT, SURFACE DARRIER

3651943 POLLUTION SUCTIO.W ;'ATER SWEEPER
OTHER KEYWORDS: DREDGE, SUCTION ; POLLUTANT REMOVAL WATERCRAFT

3653510 OIL SKIi!ING ,lEThOD A7) APPARATUS
OTHER KEYWORDS: FPLLUTANT COLLECTION; - POLLUTANT REPOVAL WATERCRAFT
POLLUTANT, SURFACE BARRIER

3656619 APPARATUS AND ,'JETEOC FOR REI.!CVIL'G FLOATIT.'G POLLUTANTS
FRC" A BODY OF WATER.-i:ER KEYWORDS: POLLUTAN'T REPOVAL WATER CRAFT

3661263 APPARATUS FOR SEPARATING AN OIL SLICK FROM A LARGE BODY OF WATER
OTHER KEYWORDS: POLLUTAIT COLLECTION ; POLLUTANT REPOVAL WATERCRAFT

3666098 '-IETHOD AND APPARATUS FOR CONFINZIG AN.D COLLECTING AN OIL SLICK
OTHER KEYWOPDS: POLLUTAIT COLLECTIOV ; POLLUTANT SURFACE BARRIER

3666100 .MET11OD AND APPARATUS FOR COLLECTING OIL FROM AN U17DEPWATER LEAK
OTHER KEYWCRDS: POLLUTANT COLLECTION : POLLUTANT, SUBMERGED BARRIER

3669275 APPARATUS FOR REMOVING OIL FROM WATER
OTHER XEYWORDS: POLLUTANT ADSORPTION

368P909 FLOATING SELF ADJUSTING SKI!. 'FP

3690463 FLOATING SUCTION HEAD

369046. SL pECO;V-.SY V'ESSEL FCR THE RElO7AL OF OIL AN.D OT,.ER PCLLUTIG
MATTER FLOATING ON THE WATER SURFACE.OTHER KEYWORDS:

PCLLUTANlT REPOVAL WATERCRAFT ; PUMP

3700109 APPARATUS FOR REMOVING FLOATING LICUIDS FROM THE SURFACE

OF A BODY OF WATER.OTHER EEYWORDS: POLLUTANT DISPERSION
POLLUTANT REMOVAL WATERCRAFT

3701429 SKIM.ER FOR REMOVING FLOATING MATTER FROM A BODY OF LIQUID
OTHER KEYWORDS: PUMP

3701430 OIL SKIMMER
OTHER KEYWORDS: POLLUTANT COLLECTION ; POLLUTANT DEBRIS
POLLUTANT REMOVAL WATERCRAFT

3704784 FLOATING OIL SKIMMER
OTHER KEYWORDS: POLLUTANT REMOVAL WATERCRAFT

3706382 OIL REMOVAL DEVICE

3707232 SKIM'HERS FOR POLLUTION CONTROL DEVICE

3708070 OIL SKIMIMER
OTHER KEYWORDS: POLLUTANT COLLECTION * POLLUTANT REMOVAL WATERCRAFT

3715034 DEVICE FOR REMOVING OIL SLICKS
OTHER KEYWORDS: POLLUTANT REMOVAL WATERCRAFT

3724555 FLOATING FIRE EXTINGUISHING APPARATUS AND CATCH BASIN
OTHER KEYWORDS: POLLUTANT BURNING ; POLLUTANT COLLECTION

POLLUTANT REMOVAL WATERCRAFT

3724662 CONTROL OF OIL POLLUTION AT SEA, APPARATUS AND METHOD
OTHER KEYWORDS: POLLUTANT, SUBI:ERGED BARRIER

3726406 OIL SKIMUING APPARATUS
OTHER KEYWORDS: POLLUTANT COLLECTION ; POLLUTANT SURFACE BARRIER
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3727766 VACUUM SKI1IMIZ.G APPARATUS FOR PEI!OVIR'G LICUID CONTMINA NTS FLOATING

INl CONFINED BODIES OF WATER.OTHER KEYWORDS:

POLLITALT :EM"OVAL WATERCRAFT

3730278 SAFETY E''CLOSURE FOR OFF-S!CRI CIL RIGS
OTHER iREYWORDS: NGLLUTA'T BURntIO,' ; POLLUTANT COLLECTI5,O
POLLUTANT, SURFACE BARRIER

3730366 SXZx:lf I OiGY$E,
OTdER KEY;ORDS: POLLUTANT COLLECTION ; POLLUTANT DEBRIS

3731813 FLOATING DEBRIS RECOVERY APPARATUS
'THER KEYWORDS: POLLUTANT OiEsIS ; POLLUTAT,::ECHA;;ICAL REVOWAL

POLLUTANT REMOVAL WATERCRAFT

3737040 VESSEL FOR THE REMOVAL OF 0IL G.'! WATER
OTHER KEYWORDS: POLLUTANT RE.'OVAL WATERCRAFT

37"1391 APPARATUS FOR ELIMIIATIUG OIL SLICKS FROM LARGE BODIES OF WATER

3745115 METHOD AND APPARATUS FOR REMOVI?.'G AND RECLAIMING OIL SLICK FROM 4ATER

3745773 SAFETY OFF-SHORE DRILLIG AND PU'P!NGl PLATFORM
OTHER KEYWORDS: OFFSHORE PLATFORM,FIXED ; POLLUTANT COLLECTION
POLLUTANT, SUBMERGEZ BARRIER

3747760 I.ET'OD OF :7ECO'VRItG OIL FROM A WATER SURFACE
E VKz;Y ;,E.DS: POLLUTANT COLLECTION

3752317 OIL RECOVERY VESSEL
OTHER KEYWORDS: POLLUTANT COLLECTION
POLLUTA,'T REMCVAL WATERCRAFT , PUMP

3753U96 COtiaSFOI;G VCRTEX APPARATUS FOR SEPARATINC OIL FROM "!TZ!?

37534,97 PCLLUTIO:, 'M::Vz
uTiIEJR KLYWORDS: POLLUTAT CCLLECTION

375u653 APPARATUS AND 31THOO FOR COLLECTION OF OIL FROP SURFACE OF TFIE SEA
OTHER. XEYWORDS: POLLUTANT COLLECTION .POLLUTANT REMOVAL WATERCRAFT

3756414 OIL SKIU!ER .ODULE
OTHER KFYWORDS: POLLUTANT RE'OVAL WATEPCRAFT

3757953 DECA'TING SKI,/MER

OTHER KEYWORDS: POLLUTANT COLLECTION

3759390 THE REMOVAL OF SURFACE LAYERS FROM LIQUIDS

3762557 FLOATING SFK.IMER
OTHER KEYWORDS: PUMP

376401S APPARATUS FOR CONFINING FLOATING POLLUTANTS
OTHER KEYWORDS: POLLUTANT SURFACE BARRIER

POLLUTANT, SURFACE PARRIER

3554290 OIL POLLUTION CONTROL A/ID FIRE EXTIGcUISrHIIG APPARATUS AND METHOD
OTHER KEYWORDS: POLLUTANT BURNING ; POLLUTANT COLLECTION

POLLUTANT SUCTION REMOVAL

35S7960 OIL SKIMMING APPARATUS

OTHER KEYWORDS: POLLUTANT COLLECTION POLLUTANT REMOVAL WATERCRAFT
POLLUTANT, SUCTION REMOVAL
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3563036 INFLATABLE FLOATING BOOMS

3564852 FLEXIBLE FLOATING DOOMS

3565254 APPARATUS FOR CONFINING A SLICK AND COLLECTING OIL THEREFROM
OTHER KEYWORDS: POLLUTANT COLLECTION ; POLLUTANTSUCTION REPOVAL

3565257 FLCATINOG ZiARIZR FCR WATER POLLUTALTS
' ; Y;,'ORDS: PCLLUNAT ABSORPT.C;

3567019 0:L LEAKAGE "AR8IER
OT'ER ;:EY:'ORDS: POLL UTAIT, SUCTIO;; REMOVAL

3576108 VARINE OIL BOOM

3577879 FLOATERS BARRI=% ,MEAL'S

3578171 APPARATUS FOR REMOVING FLOATING POLLUTANTS
OTHE KEY;,'ORDS: POLLUTANT COLLECTION ; POLLUTANT REMOVAL WATERCRAFT
POLLUTANT, SUCTION REMOVAL

3579994 BARRIER FOR CONTROL OF SUBSTANCES IN BODIES OF WATER

358UU62 APPARAT'US FOR GATHERING AUD CLEANING WATER SUPFA.CES OF POLLUTION
OTHER KEYWORDS: POLLUTANT COLLECTION ; POLLUTANT DEBRIS

3586469 P OCESS OF ibURNING-OFF OIL ON 'THE SURFACE OF WATER BASINS
OTHER KEYWIOt DS: POLLUTANT COLLECTION ; POLLUTANT REMOVAL WATERCRAFT

POLLUTANT BURNING

3590584 FLOATING OIL CONFINING APPARATUS
OTHER KEYWORDS: POLLUTANT COLLECTION ; POLLUTANT, SUCTION REMOVAL

3592005 OIL BARRIER FOR OFFSHORE OIL RIGS

3592006 ISOLATION DEVICE

3592007 RETAIHEP FOR FLOATING DEBRIS
OTHER KEYWORDS: POLLUTANT DEBRIS

3592008 FLOTATION CONFINEMENT APPARATUS

.3593526 APPARATUS AND ETHODS FOR OIL SLICK CONTAINMENT

3597924 FLOATING OIL BARRIER AND METHOD OF CONTAINING A FLOATING SUBSTANCE

3599434 DEVICE FOR CONFINING OIL RELEASED RY LEAKAGE

DURING OFFSHORE OIL DRILLING OPERATIONS

3599590 FLOATING OIL-RECOVERY SUMP
OTHER KEYWORDS: OFFSHORE STORAGE TANK, EMERGENT

POLLUTANT, SUBMERGED BARRIER

3608316 BUOYANT BARRIER AND METHOD FOR INSTALLING THE SAME

3611728 STRUCTURE FOR CONFINING AND STORING FLOATING LICUID PRODUCTS

3612260 OIL-SKIMMING APPARATUS
OTHER KEYWORDS: POLLUTANT COLLECTIOV , POLLUTANT REfOVAL WATERCRAFT
POLLUTANT, SUCTION REMOVAL

3613376 FENCE FOR ENCLOSING IMPURITIES FLOATING ON WATER

3613377 MULTICsAUiBER FLOATING BARRIER
OTHER KEYWORDS: POLLUTANT COLLECTION
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3613891 OIL REg.'OVAL APPARATUS
OTHEP KEYWORDS: POLLUTANT COLLECTION ; POLLUTANT, MECHAIICAL REMOVAL

3614873 FiI'ZIJ OIL SPILLO
OTHER KEYWORDS: POLLUTANT COALESCEUCE POLLUTANT, MECHANICAL REMOVAL

3617565 .%:ETHOD ,;, .'AOS FOR THE ABSORPTIO!; OF PETROLEUM PRODUCTS
$ HER? 55'WCROO : ?CLLU1,T ADSORPZIO:

3517566 . !W),ODAD :'A"7?IAL FOR $FPARATI, OIL FROM OIL-COHTAINISG WATER
OTHER KEYWCROS: POLLUTANT ARSORPTION

3628333 FLf'ATIZlW CONTANIANT CONSTRA I'I.G FENCE
02.4' REYWOi.S: ?(XEL&TA ;' COLEC TIOC

3628665 FLCATIXG OIL CO;TAI:ENT APPARATUS
OTHER KEY;OPDS: POLLUTANT, SUCTION REMOVAL

3630033 APPARATUS FOR COiITI.OLLIP G OIL SLICKS

3631679 APPARATUS TO COHF:NdE AED RECOVER OIL SPILLAGE AT SEA
OTHER KEYWORDS: POLLUTANT CCLLECTION

3631984 I,ETHOD AND DEVICE FOR SEPARATION OF LICUIDS

3635032 BOO?: FOP OIL SPILT Of; '4ATER
CTRER ZEY;,'CROS: PCLLUTAET COLLECTION

3635347 APPARATUS FOR CONTROLLING THE DISPERSION OF POLLUTANTS FLOATING
ON A BODY OF WATER.OTHER KEYWORDS: POLLUTANT SUBPERGED BARRIFR

3638429 APPARATUS FOR COCFIING MATERIAL FLOATIEG OP WATER

3638430 RIO?-TRECTI FIRE-RESISTANT SPILL CONTROL BOON1S

3638796 APPARATUS FOR PRE'EE'TIHG OIL POLLUTION
K LZ*', . DS: F'ZhilEE CAIZUOI! ; POLLUTANT, SUBPERGED BARRIER

3640073 BARRIER F:F ZEFIII'G A SI'PPINC AREA
OTHER X.EYWORDS; POLLUTANT, SUR'EROED BARRIER

36"1770 FLOA'T'f;I G )IL C04FIUING APPARATUS

36U1771 APPARATUS !,"D !ETHOD FOR CONFIHI2IG AND COLLECTING OIL FLOATING
ON A WATER SURFACE

3645099 DUO:'AET SLI:C RETAINING STRUCTURE

368481463 FLOATING BOO! 'OF OIL-SOAKED VATERIAL
OTHER REYWORDS: POLLUTANT COLLECTION

3650406 OIL COLLECTION i.'ETR:EVAL SYSTEM
OTHER KEYWORDS: POLLUTANT COLLECTION ; POLLUTANT SUCTION REMOVAL

3651.646 PNEU.ATIC PARRIER SYSTEP FOR WATER SURFACES

3651647 OIL SLICK CONFINEPIE.IT EQUIPPENT

3653213 PLASTIC OIL BARRIER

365321& OIL FILM CONTAINVENT APPARATUS

3653510 OIL SKIptmIHG 1METHOD AND APPARATUS
OTHER KEYWORDS: POLLUTANT COLLECTION POLLUTANT REMOVAL WATERCRAFT
POLLUTANT, SUCTION REMOVAL

3657119 POLLUTION CONTROL DE/ICE
OTHER KEYWORDS: POLLUTANT ABSORPTION ; POLLUTANT COLLECTION
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3662891 APPA.RATUS FOR COUF DI,;G FLOATI3G MATERIALS
OTHER KEYWO s: PCLLUTAT COLLECTION

3661504 METHOD A;O APPARATUS FOR DEPLOYIVG A FLOATABLE BARRIER

3665713 CO;TAPI:IA;;T CO TA:,E'T METHOD AUD APPARATUS

3666098 MR'TiWO AND !PPARATUS FOR CO.FINING AND COLLECTIPG Al. OIL SLICK
C:Er. FY,'(ZS: POLLUTANT CLLECTICH; POCLLUTANT,SUCTION REMOVAL

3667235 C..';'ER?:BLE ,REIER FOR SUBSTANCES FLOATIO ON"; WATER

3679058 OIL COLLECTIO Pro'!
OTHAL EYWORDS: POLLUTANT ABSORPTION ; POLLUTANT COLLECTION

POLLUTANT, MECHAdICAL REl.OVAL

3£65296 !LAr7O.;'CFIC C7L :LICK 80CMO

3685217 APPARATUS FOR CO;,'FI;,'Ill FLOATIYC MIATERIALS

36669 iPCYAT PA RIER !&? .ETHOD FOR Z."FTALLIrC THE SAUE

3686870 AAPAWE;,T I-: PLFXZPE FFYCES FOR 7E1CLOSIIc IPPURITIES FLOATIr'C
0' WATEP."T = yV2.'' : r.LLUT..T :..Z.T.OF

3688506 APIARATLa FOR AE.'COGIG OIL SLICK FROM UATER SURFACES
OTHER FEYWORDS: POLLUTANT COLLECTION POLLUTANT REMOVAL WATERCRAFT

3691773 WATER TARRIER FLOTATION CURTAIN
OTHER KEYWORDS: ECEAKWATER, FLOATING ; POLLUTANT DEBRIS

POLLUTANT SUBM!ERGED BARRIER

3695042 2,:FACO 'IL P0:,'TA;,ENT DE7ICE

3701259 ('L POLLUT:C;l '3A, IR

3702657 XLLUT ; , dTA-A'EVT BARRIER
COfER XEYWOh;DS: POLLU-ART ABSORPTION

3703084 POOr! SYCTE" FOR OIL CONTAIIM,1ENT
OTRER KEYWOHDS: POLLUTAWT COLLECTION

3703811 OIL BOOM' WITj COTI;:rUOUS CONDUIT THERETHROUG
OTHER KEYWORCS: POLLUTANT COLLECTION

3708982 SYSTEM AND BARRIER FOR CONTAINING AN OIL SPILL

3708983 APPARATUS FOR CONFINING OIL SPILLS
OTHER KEYWORDS: PIEli, FIXED

3710577 APPARATUS FOR CONFINING A FLOATABLE LIOUID
OTHER KEYWORDS: POLLUTANT COLLECTION

3710943 VARIABLE DISPLACEMENT FENCE FOR OIL SPILL CONTAINMENT AND RECOVERY
OTHER KEYWORDS: POLLUTANT COLLECTION

3713U10 FLOATING BARRAGE

3716142 LIoUID SURFACE S;IEEPING APPARATUS
OTHER KEYWORDS: POLLUTANT COLLECTION

3718001 WAVE RIDING WATER BARRIER

3720062 LIUID CONFINING AND COLLECTING APPARATUS
OTHER KEYWORDS: POLLUTANT COLLECTION
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3726406 OIL S 2. APPRATUS
cTHIEP KEYWOROS: POLLUTANT COLLECTION ; POLLUTANT, SUCTION REMOVAL

3730276 J..c ' :,UL;COd iCR &EF-SHOr'E CIL RIGS
:'THEP KFWORDS: POLLUTANT BURNIGC POLLUTANT COLLECTION

POLLUTANT, SUCTION REMOVAL

37314,11 OIL C :'A ;'i.i (

3-33-64 :L,;::.3 ,:rz" yc: ;:PcU:SJR:B:: OIL POCLS. i0-1 E REFUSE

] f.':'.''SL"-ALCI, ."2SC2:O C$,;'T.ISAT::G OIL JP-LZ., ;ATE2
7T::TF K'"-'.D%: .ZLL::TZr ASORPTIOY

37.0955 FLEXIELE &:L BOOM FOR HIGH SEA

37 -. -3 '-L SPILL : 'C.'

32744 : ?C SS Al': APPAR,=, P5 CONTA1N?'E.T OF AQUEOUS POLLUTANTS

3751925 FLOATING OIL COTAI:mELT BOOM

375-6031 J7F-RI1WTISG LOA T:NG BOOMS

1757526 FLOATI';G POOP STRUCTURES

'?92!68 ;4A E.: 7.':LUTIOV C O L
OTiEfi a:ZY.WGRDS: CHAL:','L SAPPIER POLLUTANT COLLECTION

376015 ,PP.,'UP ' CO:;F;NT:: FLOATING POLLUTAN/:TS
OTER .*YWOFDS: POLLUTANT, SUCTION REV'OVAL

3766738 APPARATUS

3766739 OIL SPILLAGE tuCLISURE :YSTE! FOR MARINE USE
OTHER iKEYWORDS: PIER 7ECDER

3768655 OIL ACCUMUATOR
OTHER KEYWt'ORDS: POLLUTANT COLLECTION

3770627 COdTAINING AND :?ECVI:iG OIL SPILLS ON WATER
OTHER KEYWOPDS: POLLUTANT BURNING ; POLLUTANT COALESCENCE

3771662 OIL RECOVERY SYSTEV
OTHER vEYWORDS: POLLUTANT COLLECTION

3775982 ANTI-POLLUTION BARRIER

3779020 IM.ERSIBLE OIL FE'/CE ASSEMBLY

RE27452 FLOATING BOOMS
OTHER KEYWORDS: BREAKWATER, FLOATING ; GROIN

LOW-COST SNlORE PROTECTION

RE276"0 INFLATABLE FLOAT '00/I.

PO WER, TIDE

3567953 TIDE-OPERATED POWER PLANT

OTHER KCYWORDS: ELECTRICAL GENERATOR

3668412 APPARATUS FOR HARNESSING THE VERTICAL MOVEMENT OF OCEAN TIDES

AND UTILIZE THE FORCE FOR GENERATING ELECTRICAL El/ERGY
OTHER KEYWORDS: ELECTRICAL GENERATOR

3690790 TIDE-POWERED UNIT AND FLOATING PLATFORM UTILIZING SAME
OTHER KEYWORDS: OFFSHORE PLATFORM ANCHOR
OFFSHORE PLATFORM, FLOATING ; PUMP
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3706507 2:bE-ACUATED ."ACHINE

3746875 E 'A .CT.L -O;i:F PLANT ORVEL' 3Y OCEAil WAVES AND TIDES
Otii A,!W7ns~o: LECTRICAL GEI,*EPATOR ; OFFSHORE PLATFORK,FIXED

POWER, WA VE

P ,i:)WAV_:'

"56* 17_ ' A C,,E- L'T:J R C ',"F,2ATOE-BUOY
17 ,CRUUETE2 ; ELECTRCAL GE? ERA:C17

INSTRUMENT POWER SUPPLY PUMP

0O'RER KEYWOFDS: PUMP

3598505 BELLOWS PU!?

C!THER KEYWCR.S: PUP; SAMPLER, WATER

3;.9 50 
2A.. " :.. ' FP PA ,P RAiATUS
C: " .;'VOP, S. CLECTU. CAL GE:;ERATOR ; PUMP

363-670 D'EVICE C CXTRACT POWER FROM THE OSCILLATION OF THE SEA

3664125 J'FCRE Ou;WE CO;VER3ICN APPARATUS
7E? FY;'VC: ELECT..CAL 3EERATOR

6 .... .R:C .: .... A!;D ,ATER7PCCUC:;w STATIO;

UTILIZING THE KINETIC AND POTENTIAL E;CERCY IF :ZEP 'I::D, WAWES

":-. .. :"D: ELECTRICAL GENERATOR

3E91S73 .EL. - -PWEFED SIGNAL BUOY
CT?: KEYWOPDF: ORUC "I I;'S PU:'EtCTED ; ELECTRICAL GENERATOR

369776, ."'EiiOD A,7 APPARATUS FOR GE,'*EPATI?*G ELECTRICITY
CCUE? KEY;IORDS: ELECTRICAL GE.'IERA TCR

37 68375 L'LEC"FICAL PFC-W 7LANT DRIVEN BY OCEAN WAVES Al'S TIDES
OTHEF KEYWORDS: ELECTRICAL CEHEPATOR ; OFFSHORE PLATFORP, FIXED

POWER, TIDE

3758788 CONXERSION SYSTEM FOR PROVIDING USEFUL ENERGY FROM WATER SURFACE MOTION
OTHER KEYWORDS: PUMP

37740148 EiVERGY GENERATING AND STORING ASSEMBLY FOR MARINE STRUCTURE
OTHER KEYWORDS: ELECTRICAL GENERATOR

3777ug4 WAVE EVERGY MOTORS

PUMP

3563607 SUBA QUEOUS ,ISING
OTHER KEYWORDS: DREDGE, SUCTION ; DREDGE INTAKE

3565491 JET PUMP 'fETHOD AND SYSTEM
OTHER KEYWORDS: CHANNEL PROTECTION ; DREDGE-SPOIL MEASUREIENT
DREDGE-SPOIL TRANSPORT ; DREDGE, SUCTION ; TIDAL INLET

3569725 AVE-ACTUATED POWER GENERATOR-BUOY
OTHER KEYWORDS: PUOY, INSTRUMENTED ; ELECTRICAL GENERATOR
INSTRUMENT POWER SUPPLY ; POWER, WAVE

3595189 WAVE-ACTUATED LOAD COMPENSATOR
OTHER KEYWORDS: POWERWAVE

3598505 BELLOWS PUI'P
OTHER KEYWORDS: POWER, WAVE ; SAMPLER, WATER
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3603804& WAVE OPERA:ED TOWER ,PPARATU:
0THER. KZEYORDf: ELECTRICAL OEERATOR ; PCWER, WAVE

6-j33 ,, .3CC:EII PUP!,G !i*'D DIGGI..'C ACTION
OTPER i.7OY'PVS: DREDGE,SUCTIOI! ; DREDGE IF*TAKE

36737:c C16 ' EEAi ?i:A:AP'AATUS FC? . AESY,7 I,"ESP',ST:,"PGs:TSO'IHEA./".:.; .EEJEL'UE.,iEAD ; EETS ITA'

3681862 .UC'CU ; ..... ? ... 8'!G PLUPAL PUMPS A, PLURAL APTICULAT:P'
PIPE SECT1O,'1 9TR 'i : ?FELCECT'f." OREIGE ITTAR1Z ;

... LTDE COS;TOL

3686887 SCOUR CONPROL S"?E! FOP SUBI'EPCED STRUCTURES
OTHER KEYWORDS: OFFSHORE PLATFORM, LEG ; SEABED SCOUR PROTECTION

369046b L L E; E;'ERY .'ZSEL FOR 7,1e REPOVAL OF OIL

AD OTHER POLLUTING MATTER FLOATING ON THE WATER SURFACE
C... ' EE:' rDY;i;RD-: .',A,,, RE,"OVAL VATERCEAFT

POLLUTANT, SUCTION REA.OVAL

3690790 TILZ.-: WFRL'D U1,IT A FLOATING PLATFORM UTILIZING SAME
.T.. :*- YWORDS .. :.fIE PLATFOR.t, ANCHOR

OFFSHORE PLATFORf, FLOATING ; POWER, TIDE

. 7 . F,".' EM FC . ATS) DREVC, I1;,(
L, .ZYIkPDS: ' E;SUCTION ; DREDGE-SPOIL TRARSPCRT

OFFSHORE PLATFORM, FLOATING

3701429 NKI.'i FL'p REMOVIN,;G FLOATING MATTER PRO1! A BODY OF LIoUID
O TilEH IEY',;ODS: TOLLUZAt.'T, SUCTICN REMOVAL

3703960 MARINE SEWAGE COLLECTION AND DISCHARGE SYSTENS
OTHER KEY VORDS: POLLUTANT COLLECTION SMCALL-CRAFT PIEP

SMALL-CRAFT SERVICE STRUCTURE

3752317 OIL RECOVERY VCESSEL
OTHER KEYWCRDS: POLLUTANT COLLECTION ; POLLUTANT REI!OVAL WATERCRAFT

POLLUTANT, SUCTION REMOVAL

3755932 JACK UP DREDGE
OTHER KEYWORDS: DREDGE, CUTTERHEAD - DREDGE LADDER CONTROL7
DREDGE PROPULSIO ; DREDGE. SUBMERGED

3758788 CONVERSION SYSTEM FOR PROVIDING USEFUL ENERGY FROM WATER
SURFACE MOTION. OTHER KEYWORDS: POWER. WAVE

3762557 FLOATING SKIMMER
OTHER KEYWORDS: POLLUTANT SUCTION REMOVAL

3763580 APPARATUE FOR DREDGING I DEEP OCEAN
OTHER KEYWORDS: DREDGE, CUTTERHEAD ; DREDGE LADDER CONTROL

3774323 COMPOSITE RUCKET-HYQRAULIC DREDGE

OTHER KEYWORDS: DREDGE, SUCTION ; DREDGE INTAKE
DREDGE LADDER CONTROL ; SEABED GRADER

3777376 ARTICULATED LADDER CONSTRUCTION FOR CUTTERHEAD DREDGE

OTHER KEYWORDS: DREDGE, CUTTERREAD ; DREDGE LADDER COUTROL

REVETA.NT

3570251 4:ETHOD AtNU rEANS FOR PROTECTIVG AN EARTH SURFACE AGAI7ST SCOUR
OTHER KEYWORDS: CONCRETE FORM ; FABRIC MAT ;

LOW-COST SNORE PROTECTION ; SLOPE PROTECTION
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3597928 FPO0, CCONTROL
OTHEP/ '- EY.O~rS: C0.7.CRE-TE FLOCY ; FillRIC MfAT

LCW-COST SHORE PRCTECTIOZJ ; SLOPE PROTECTION

3602111 ?AZ/ "LOCZS
.'2'h'5 Y~7iDC oLoa-.'-c= SIPT PPO'rCT:OtI

3635033 .1TYhUScuoi~osz; HYDRAULIC cC01.'SZRLCTICA.s

37.6899 (;;,CC717ZTY AUD ' -EiATLIE SEN'SING PPOBE
Li'a' ER cKc pYx'OicV StA THYTJ--ER50RAP PR INSTRUME3T 0 EPLO YPEIT

CA,1PLa", .7 I0 TA

36,33t-99 .. xcDOF PtVC 'i.ELIE AD!D tfzfEPAL SPECIVELDS

FROll OCEAN'S DEEPEST PARTS.OTiFR gEY,'.CteS:.

::'.7TF~w:ElIIT DPT'LOYI.f'El'T ;SAPrEP.SEARED GRAB

3729,655 A2PARATUS 7C. ZSCJZU,'TIALLY DEPLOYING SPECItVEL' COLLECTORS

AT SELECTED' DEPTHS IN A DOrSS WATE&O.: s::.c.v..

.'RL'MEDt. D1r2' :;: IETP'!FY, TOP'ED

3561547 ?02'TCP !7AI'PLEP
OTHER TX~'RD:.'~PLEP, SEARED-DRIVEN CORE

3664~438 ZUDER WATER POCK CORE SAMPL ING DEVICE AND METHOD OF USE THEREOF
OTH1ER KEYWORDS: SAMIPLER, SEABED-DRILLED CORE

3701387 COPE SAPPLINC APAAA'ZOATS
OTHER FEZZIORDS: :V'LPZTDEPLOYI.E:.

T
T ; I,7STW1E~lT RETRIEVAL

SAMPLER, SEABED-DRr/EN CORE

3741320 CURSEA-PPILLINC ASCEMBLY
OTHER KEYWORDS: 3APPLER, SrARED-DRILLED CORE

FE27292 APPARATUS FOP SURVARINE CORE DRILLING
OTHER KEYWORDS: IlICTRUKEVT DEPLOYI!ENT', . SAMPLER, SEA BED- DRILLED CORE

SA,!PLER, SEA BED-VPILLED CORE

3602320 DEE? SEA4 PILE 5ETTIZIG AND CORING VESSEL
CI.iIER KEYWORDS: !D.N/TANCHOR

3631932 OFFSHORE DRILLIN;G APPARATUS ANVD METHlOD

3664438 UbDER WATER ROCK CORE SA/IPLIUC DEVICE AND METFOD OF USE THEREOF

OTHER YFWORDS: SAM4PLER, POWER SUPPLY

3707196 rXDIMENT CAPPLE RETRIEVER
OTHER YEYWORDS: IRSTRUMENT7 RETRIEVAL ;SAMEPLER, SEABED-DR IVES CORE

37441320 'DrFA DRILLING ASCEPBLY
OTHER KEYWORDS:- 0AINPLER1 POWER SUPPLY

PE27292 APPARATUS FOR? :UBPARTIJE CORE DRILLIN'G
OTHER FEY;IOROS-. 1ICTRUMVNT DEPLOYIlENT SAMIPLER, POWER SUPPLY
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SAUL~i, EAP)-PIV::CORE

356!546 ."EE'!OO CF !,*0O APP,/PATUC FOP UNDERIPATER GZOCpI!F*WXCAL EXPLORATION;

70'PEATll~ SUPPLY

360P65: .r/':'s . F;:; FlOCA'gE: ELE.4'EJ'T:S IEEUBDE,-WATER GRtI!.'DS
* * ~. A:7hC ; FFSHORE CCCE FUCTIC,,

PILE DRIVER, 71IPPATORY ; PIZE PLACEMENXJT

361344.6 SE.LF-iECOFrONG ACCL'LEROPE2'ER
0:'dER KEYWORDS: lVrN.. UKEilT POWER SUPPLY

~~STUMET, EABED rIF SITU ; SEABED OPRY!ESRET

36,7009 FLASCORE FETA IEE.

3667553 1TELESCOPING 3,7A FLOOR SOIL SAMfPLER

3693730 7EETE: E7--CE FCE' C'AKECO' BOT7TOM SE EET CORES -

1701387 C'L-..LI'PRATJ
'T7'7 :1P!?EPTU','' 0 0YI'E?'T ; IFS7RUfJE?'T FETFIEVAL

sA:PL ER, POWER SUPPLY

3707196 CEODI;.::AELL'AIY
ODEP K:EYVOROS: 1ICETRUMEdT RETRIEVAL ;SAMPLER,SFA!?7*D-DRLLED CORE

37114996 Ul.BERCEA CR.G ACIE;1/7'1 HFANS FOR SEPARATING SAMPLES
OTHER1 EEYCFVSR~ : !Z!'ETRUPFYT Df.PLO27!C?lT

EAMPLEP' C7EADFD GRAB.

3572129 FREEFALL BOTTOM-. CIfZ'LER

3593533 CdE~7ECLL.-;UCT:IX G 77D rF'G DEVICE
- '1ER YEY;:OPOS: IWESTRU1MEF'T DEPLOYMIENT

3683699 .5ETHOD OF RETR TEVIEG MAR INE LIFE AND 1111ERAL SPECIHEVS

FROM OCEAN'S DEEPEST PARTS.OEIITER XEYWORDIS:

*.RU11ENT DEPLOYMEfT -. SAMPLER, 5110TA

3762078 3EXTiiIC DREDGE COI;STRUCTIOII
OTHER KEYWORDS: DREDGE, VECHlA""CAL

3777377 METHOD OF EOLL-'CTr,.G SUBkARIICE RESOURCES
OT-HER KEYWORDS: DREDGE, IECNAUICAL

SAMPLER, SUSPE.EDED SEDIM1ENT

37159'.3 ACFUATIC SEDIlENT Ai.D POLLUTION morIToR
OTHER KEYWORDS: POLL UTAN ME EA SUREMENT ; SED IMENTA TICN MEASURESET

3729549 Ill SITU DEVICE FOR MEASURING LIGHT SCATTE~RG
OTHER KEYWORDS: INSTRUMENT, LASER -,POLLUTANT MEASUREMENT

SAMPLER, WATER

3S615A46 VETHOD OF AND APPARATUS FOR UNDERWATER GEOCHEmICAL EXPLORATIOll

OTHER KEYWORDS: SAMPLER, SEARED-DpRVEN CORE

3598505 BELLOWS PUMP
OTHER KEYWORDS: POWER, WAVE ; PUPP
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3610037 SEA ;;WTEP CESIU'! CAA'PLZR

3623369 'ATEF-SAVPLI,'.G -.EVICE

3625066 W.TEP S!AMPLI.VO APPARATUS

3714830 .~V?.A~fLV ''J

37698L.2 :7A 0S'i

3r.255Q;: 79HVA@ :OO 4 "OCK!7
OJXi EYWGRDS: IEFLCATIEG ; PILE FCOT1:RC ;SEABNED FOUSO,*A.Iol

S'AILL-CRAFT PIER

;Az CAiLLK PLOW

OUSJ EYWORDS: S7EA[L; TPE?'CHER

364.1780 'F-SECHLESS LAYZUIG OF PIPE UNDERGROU11D
- r.E:'WORDS: PIPF0 '~LIA.j FLACLEE'T

36a8511 kETHOP OF AND APPARATUS FOR FLUSH-JET El.'BEDDI'IG STRUCTURAL ELEMENTS
AfLD FOR SUCKING OFF ^;ROU1,D .APA P75 EYWCZ?0Ls:

:24* - =:PELI::E P. s: ;SEAD;ED FOhJ

SEA OEDFLUDA''

3555831 COPPOS5?E FOUiWDATICO :.:EIBEi? AUZO "t:'CD

Oi'IIIR KEYI'ORDS: OFFSHIORE CONSITRL.CTION ;PILE, STRUCTURE CONNECTION

3564856 PRCESS AiOO !:PARAT2' FOP CE,-'EUTI.'r OFFSHORE SUPPORT MEMBERS
OTYHER KEYJOROPS: GiKOUT17,1C . OFF.SHORE CON7STRUCTION
OFFSHCRE PLATFORM, LEG ;PILE, STRUCTURE COIIRECTICA7

3575005 *U1'.4;OD AE7D APPARATUS FOR OFFSHORE OPFPAT:OIS
OTHER KEYWORD-: CESOECOISTYCTII OFFSHORE PLATFORM,JACK UP

PILE PLACEMENT

3589133 HERO F AND L4PASS,' FOP *,OUI;TI,','C ?R:I AT A SUBSEA LOCATION
OTHER KEYWORDS: SEABED OIL PROCESS STRUCTURE

3592012 LAIEHALLY SEINFORCED OFFSHORE PLATFORM
OTHER KEYWORDS- OFFSHORE PLATFORM, FIXED ;PILE PLACEPEYT

3592013 'ILTING rACK OFFSHORE PLATFORM-
OTHER KEYWORVS: OFFSHORE PLATFORMJACK UP

3593530 MARZNE PLATFORP WITH RE.j OVAL COLUMN1 CLAMPS
OTHER KEY('ORDC: OFFSHORE PLATFORM, JACK UP ;PILE, STRUCTURE CONF',ECTION

360541k4 SUBM'.ERCED VELL HEAD PLATFORM
OTHER XEYWORDS: SEABED OIL, PROCESS STRUCTUPE

3608320 METHOD AN D APPARATUS FOR COWSTPUC71IZ.C A CONCRETE WALL STRUCTURE
Ir OPEN WATER.OTUEI? KEYWORDS- COUCRETE FORM ; OFFSHORE CAISSON;
OFFSHORE CONSTRUCTION -. PILE DRIVER, WATER JET ; PILE-DRIVING SHOE

3630161 "ULAIPLE PURPOCE FLOATIVG CONCRETE RING
OTHER KEYWORDS: OFFSHORE PLATFORM ANICHOR *OFFSHORE PLATFOR, FIrXED
OFFSHORE STORAGE TAME, EMERGENT - OFFSHORE OU!R UCTURE FENDER

3638436 rCVE7RSED SLOPE SKIRT RILE MARIVE PLATFORM AIYCHOR ING
OTHER KEYWORDS: OFFSHORE PLATFORM, FIED PILE PLACEIIENT
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364~5104 T)WER STRUCTUFES
OTHEF ;SEYWORDC: CFFS;/CRE PLATFORM, FIXEV

OFFSPORE STORA GE TANY, "rPGE,',T

3 6t.6770 MOD AND APPARATU"S FOR STA3:LtZZHG AN JFFSHCRn'E TnRILLING
PLTFORM STPnCTJPE O hR EYWO?:TS: RILE, XTO CPETE
PILE, STEEL ;SEABED SOIL nNEA TMENT

L'HS KE~a.AS: $O&TSG F17iiCRE PLATFOF.U,FIXED

OFFSHOIRE PLATFORM, LEO" ; PIER, FIXED ; PILE 'xr.:'

3661,559 iA iX;OPAGF FOR i7OAT F OCKS
C.R ' 1 A EYW:110S :2,ELATi PILE FcOTI.'G ; SASOB8AG

SPALL-CRAFT PIER

3665718 0OTO F 7:LL2:,.4 SPACE LU S'EP.A 'TRUCTURAL ELEM.E:;T

AND STRUCTUJRE THEREFOR OTHER KEYWORDS: SEABED MATERIAL PLACEMENT

3665720 O120 F T.ASilLIZIS,.G Si'NID FOUIO'ATrOUS LIDPOE BUILD ING WORKS

SUBVERGED III WATER
OTHER ,EY WORDS: 351 RED SOIL TPEATI'ENT

3668876 OFFSHORE TOWER APPARATUS A11D MfETHOD
OTHES? KZYW USs: OFF,3hIDRE PLATFORM, SI.,XES)

3672177 SUBSEA F(CJA'DATIOiI 4I AND M!ETHOD SF fl.'CTALLATICl7
OTHER XEYVOFOS: OFFSHORFE CONSTRUCTION ;PILE PLACEINN
SEA BED OIL, PROCESS STRUCTURE

3677113 .'ETHOD ASD *,T!ARATUS FCR Oh'I? A FOUN:SATIOX-LEO ACCSPBLY
FOR AN OFFSHORE PLATFOR?!.OTHER EYWCRDS: '2FFSiIORE CO:.7'ST!UC::oh1'
OFFSHORE PLATFORM, LEG -. PILE, COIJCRETE ; PILE FOOTING ;PIL, STEEL

3683632 2':2HOD OF LAYING A FOUSORDT:0t FOR A ST7RUCTURAL ELEMENlT DO11DER WATER
01UIER KEYWOR;DS: OFFSHORE COI.STRUCTION SEABED MATERIAL PLACEUT

3686811 7PA CED .'UL.-I-WALL CON7STRUCTION UNIT
OTHEIR XEYWORVS: OFFSHORE COSE,'TRUC ION OFFSHORE PLATFORM, FIXE.D
OFFSHORE STORAGE TANKSUfBMERGED

3686876 REPOVABLE PIER CONS1TRUCTIO??
OTR xr, k.RDS: PIER, FIXED ;, PIFP, 140BILE ; SMALL-CRAFT PIER

369336. PETHOD AND APPARATUS FOP TRANSPORTING AND LAVuCarNG
All OFFSHORE TOWER.OTHER FEYWORDS: OFFSHORE COUSTRUCTION

OFFSHORE PLATFORM, FIXED

3693363 EALI!PtfE3T FOR VOVIU;G STEP BY STEP A STRUCTURE CARRYING OUT
OPERATIONS SUPPORTED ON A SEA-RED OR THE LIYE
OTH7ER KFYWORDS : OFFSHORE PLATFORMLEG -, OFFSUORE PLATFORM, WALYZING

369SOU7 UNDEVRWATL'R LIQU.D STORAGE FACILITY
OTHER KEY;'ORVS: OFFS3ORE STORAGE TINXSUBMERGED

3698.'98 DEEP-VATER DRILLIG. PRODUCTION AND STORAGE SYSTEM
OTHER KEY!;ORDS9: OFFSHORE CONSTRUCTION OFFSHORE PLATFOPIIFIXED

OFFSHORE STORAGE TANK, MERGENT

3713207 7,UVSEA PUNKER CONSTRUCTION
6-HER KEYWORDS-. OFFS17ORE CONSTRUCTION ;SEABED OILPROCESS STRUCTURE

.14- C:A:.SCI1J FOR SEA WORK5 CONSTRUCTION AND TO A METHOD OF USING THE CAISSON
STL'.ER KEYWORDS: CR OUTIN*,G ; OFFSHORE CAISSON;
OFFSHORE CONSTRUCTION :SEABED MATERIAL PLACEMENT7
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37062G5 APPARATU A,"D .'ETHCD OF MAKI;G AN UNDFRATER CONNECTION

?FT;FF" .4 STRUCTURAL MEMBER AND A JUP'OrTIN,' -'L

JU'N5E? KEYWORDS: i7OUTI4G ; OFFSHORE CAISSON

PILE, STRUCTURE CONI.-ECTION

3706907 :;'CCi';. Z.y.;c. .5 ,;NZE .AT E USE

CFF.THSSE STFACT T'A, 'S, SUF."EF OIL

..... . . . . . ....,- v..,' '.,<. -,,.-r.gn,=' r,, ,.,,,. ,,Fr E?). ; F SA P P-,.T " : .'. ' < . ;

OFFSHORE PLATFORM, LEG

3716994 A0.;iiLY SYSE." FOP A DETACHABLY C044ECTED OFFSHORE M'ARINE STRUCTURE
COTWER :':ZYWODS: ZFSH"CRE COlNSTRUCTIC; ; OFFSHORE PLATFORMJACY UP

3 7 2 3G 67 . ' .'. ) ! i , ? ',7 i: . '. ' i? c 5: S T .U C T U R Z S ,;;o A D E V IS E
FCR CARRYING OUT SAID METEOD.C!Ui i: ;'S S: CMA,';L B/PR::?
GROUTING * OFFSHO0RE CONSTRUCTION ; PILE SHEET ; PILE, STEEL

?72O991 OFiiC5T T$;0'ER
OTHER FEYWORDS: OFFSHORE CCYSTRUCTIOH ; OFFSHORE PLATFORM, FIXED

3-33631 ..' . i. APPAA;,TL F&P PPEVEHTIHG EPOSIOU AND FOR COt.VEYING
OTii 'i. :YWOiDS: NEAEUATER, COfNCRETE ; W/VE ARSORBER BEACH

3"a:: .55O .'"D .?PePAT"S,.. F .PASTC . .VDP!"LT , "ATEPIAL
OTHER KEYWORDS: CONCRETE FCRf ; OFFSHORE CAISSON
OFFSHORE CONSTRUCTION ; SEABED MATERIAL PLACEMElNT

374,5775 UJDERWATER IN SITU PLACEMENT OF CONCRETE
OTHER KEYWORDS: CC:ICRETE FOR ; SEABED MATERIAL PLACEMENiT

3751-30 ARTICULATED ,AII;E STRUCTURE WITH PREPOSITIOLED ANCHORING PILES
COHER KEYWORD5: 3FFSHiORE CONSTRUCTION ; OFFSHORE PLATFORM, FOXED
PILE DRIVER LEADS . PILE PNACEMKC'T

3754a403 OFFSIOLFE %ARILZ STRUCTURE EMBODYING ANCHOR PILE MEANS
OTHER KEYWORDS: OFFSHORE CONSTRUCTION ; OFFSHORE PLATFORM, FIXED

PILE DRIVER LEADS ; PILE PLACEREUT

3763656 PLACING OFFSHORE SUPPORTIIG ELEMENTS
OTHER KEYWORDS: EIEOI.ENT ANCHOR ; OFFSHORE CONSTRUCTION
PILE DRIVER, WATER JET ; PILE FOOTING ; SEABED SOIL TREAT!.'EHO

3766583 OFFSHORE LIBUEFIED GAS TEPMI.'AL
OTHER KEY',ORDS: OFFSHORE STORAGE TANK, EM!ERGE/!T

3769803 SUBMERrED STORAGE VESSEL
OTHER KEYVORDS: OFFSHORE STORAGE TANK, EVERGENT

3777u97 STOIAGE TANK FOR OFFSHORE STORAGE OF LIOUID AND METHOD
OF CONSTRUCTING AND INSTALLING SAME. 0THER KEYWORDS:

OFFSHORE STORAGE TANK, EMERGENT

37790214 STATIOUARY STORAGE AID MOORING PLANT RESTING ON THE BOTTOM
OF THE SEA.OTHER KEYWORDS: BREAKWATER, CONCRETE ; OFFSHORE CAISSONl
OFFSHORE HARBOF -. OFFSHORE STORAGE TANK, EMERGENT PIER, FIXED

RE27308 UNDERWATER LOW TEHIPERATURE SEPARATION UNIT
OTHER KEYWORDS: SEABED OIL, PROCESS STRUCTURE
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3 5685t. A~v:~.~ '::J JK

(UTItkJ? O-EWRS FFSHOiU PLRTFORV, FLOATING

3 6 29963 APAPA-US 7 CR ZE:'ELLI;.G LI'DOF:RUA TEP GROUND

3633430 FLJ A::;.ii; VL C-' FJi' SJHAi F: 'GKIG ZEiiICLES

3- S,7433 yC~~~ PE71.T:073

07Th?1 -P'F,?EG, 7LC7 PROESCE !,RTAKE

DREDCE LADDER CONTROL -. PUP?

SLABEED 'fA.ERrAL PLACEMAEL'T

357204'2 DrOCFS3 FP FOP?.I1NC A PLACTIC FILL SmrET of:' OCEAll FLOOR SILT
2FF ?YVORDi: JAB7COIL TEZE

3577736 APPARATUq FOR il'JECTIIC .OAlD REL'ATP Z'DPEPCED CO,'S'TRUCTICNIS
O 7,'!EP KEYW!ORDSF: CrFSHORE CO.VSTRUC2'ION

36251 S 'E~TRGOD AA PPARATUS 7CR U11ER WATER DEPOCITICS" OF SrTTABLE MA72'RIALS
OrTER E:'?S ASPHALT *,CoC,',CPE FOPP" SLrPE PROTrCTION

36424F,4 :"o.:: :AI :c,~ c:'!ITI*FICY., '7', V '
0:-ER KF 'W6i-DS: ARTIFICIAL -EWED ; EA.'DEDDl-ET A ?.C OR

OTHER? X YWCFDS: SEABED COIL SREATMEL'T

3665718 TilOJF FILLIAiG A .CFACE UliDEi A STRUCTURAL ELEINEi*TIAND STRUCTURE THJEREFOR O2W!V KEYWORDS: SEABED FOUNDATION

3F,83632 'LT110O OF LAYIUIG A FOUtNDATIOU FOR A STRUCTURAL ELEZ'EVT UDDER? ;ATER
0711FF KEYWORDS: OFFSHORE CONSTRUCTION :SEABED FOUNDATION

36B38510 CUB1PARIi'F r-,CCI PLACING TRAVELER
OTHER RS YWCRDS: -EABED PIPELINE PLACEtIE1T ; SEA3ED SCOUR PRCTECTIONI

370L4595 CAISSON FOR SEA WORKS7 CO7S2TRUCTION AND TO A METHOD
OF USING THE CAICCON.OTHER KEYWORDS: GROUTINGO OFFSHORE CAISSON

OFFSHORE CONSTRUCTION ; SEABED FOUNDATION

3738115 .'ETHOD AllD APPARATUS FOR PLASTIC HYDRAULIC MATERIAL
OTHER KEYWORDS- COUCRETE FORM ; OFFSHORE CAISSONl
OFFSHORE CONSTRUCTION '.SEAiED FOUNDATION

37u5775 UlDDER WATER riS SITU PLACEI!E.7 OF CONCRETE
CODER KEYWORDS: S^OICRETE FORM! ; SEABED FOUNDATION

3771027 "E,"HO)P A,71) APPiARATUC .7Cr A CONTI~NUOUS DUPBOELL TUINE AtNCH7OpRt CSYsBTE'

FOR SUD.DARIrE; PIPELINES4 v,.uRER KEYWORDS: CONCRE TE FORM ; FABRIC PAT
SEABED PIPELIE PLACEI'EZT ,SEABED SCOUR PROTECTION1

SEA DED OItL,PRCCESS STRPUCTURE

355(210 DEEP SEA WELL I)RILLIN.G 6-TRUC:URZ
OTHER KEYWORDS: OFFSHORE CAISSON . OFFSHORE CONSTRUCTION

357204,b~ !4ULTiu;J OFFSHORE PLATFORM
OTHER KEYWORDS: OFFSHORE PLATFORM, JACK UP

3589133 '?ETHOD OF AUD MIEANS FOR mouNmic EOUIPM ENT AT A SUBSEA LOCATION
073CR KEYWORDS: SEABED FOUNDATION
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360541 SUB'FRGED ,'ELL HEAD PLATFORM
OTHER KEYWORDS: SEABED FOUNDAT1ION

3672177 SUBSEA FOU'DATIOHi UIT AID .ETHOD OF rt.STALLATIOI
OTHER YEYWORDS: OFFSHORE CONSTRUCTION ; PILE PLACEIEIIT
SEABED FOUNDATIDO

3703207 SUrFEA ?iECOI; STi UCTION
)THER ;2EY;.r.uS: OFSHORE C STRUCT'CN SEABED FOUTDATICN

RE27308 C.,E C Z'.E'PEPATURE SEPARATION UNIT
,.'ER-EYWOPDS: SALSL F;DATIOL'

SEARED PIPELINE PLACENENT

3576111 UNDERWATER PIPELINV,EURYI;'S APPARATUS
7ThER FEYWOCROS: SEABED TREdCHVR

3583170 SGB'!ERGET PIPEL: :TZ.E;:::O APPARATUS AND CONTROL SYSTEY S
FOR SAME.GTHIER KEYTIORDS: SEABED rIREECHER

3590589 APPARATUS FOR BUPYIN G PIPELINES
OTHE ZiYWORDS: SEABED TRENCHEr

36141780 TRENCHLE4S LAYING OF PIPE UNDERGROUND
OTHER :EY TCFOs: SE A!PD CAFLE PLOW

3662560 VALVE GUARD AND SURY::IG METHOD ANTD APPARATUS
OTHER :EYWORDS: SEABED TRE;CHER

3661!42 METHOD OF ,URYING AC OBJECT IN TEE SOIL
OTHER KEYWODS: SEABED SOIL TREATMENT ; SEABED TRENCHER

3670514 AUTOMATIC SUBlARINE TRENCHER
OTHER KEYWORDS: SEABED TRENCHER

3673808 555000 OF AND APPARATUS FOR BURYING SUB-SEA PIPELINES, CABLES

AND THE LIKE.OTHER KEYWORDS: SEABED TRENCHER

3688510 SNN:'AINE ROCK PLACINS TRAVELER
OTHE' XEY WORDS: SEABED MATERIAL PLACEMENT ; SEABED SCOUR PROTECTION

3688511 M:ETHOD OF AND APPARATUS FOR FLUSH-JET EUBEDDINC STRUCTURAL ELEMENTS
AND FOR SUCKING OFF GROUND MATERIAL.OTHER KEYWORDS:
SEABED CABLE PLOW ; SEABED TRENCHER

3695049 METHOD AND APPARATUS FOR BURYING A PIPELINE

HAVING FIXED FLUIDIZATION MEANS.OTHER KEYWORDS: SEABED TRECHER

3702540 APPARATUS AND METHOD FOR BURYING PIPELINE
OTHER KEYWORDS: SEABED TREUCHER

3717003 TRENCHING APPARATUS
OTHER KEYWORDS: SEABED TRENCHER

3729942 RAPID CONSOLIDATIONJ OF FLUIDIZED SAND BED
OTHER KEYWORDS: SEABED SOIL TREATUENT

3732700 UdiDERWATER PIPELINE AND CABLE TRENCHING APPARATUS
OTHER KEYWORDS: SEABED TRENCHER

3732701 UNDERWATER PIPCLINE TRENCHING APPARATUS
OTHER KEYWORDS: DREDGECUTTERHEAD ; DREDGE INTAKE ; SEABED TRENCHER

3751927 APPARATUS FOR ENTRENCHING SUBMERGED ELONGATE STRUCTURES
OTHER KEYWORDS: DREDGE,CUTTERHEAD ; SEABED TRENCHER
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3765184 DEVICE AN/ ?:-TOD FOR THE ATTACHI/.ENT OF PIPELINES
TO AN U.DERWATER SURFACE.OTREP KEYWORDS: EP'BEDME::T A;'CHCR

3779027 METHOD ANID APPARATUS FOR A CONTIPUOUS DUMBBELL TUBE AtlCHORIl/G EYSTEM

FOR SUB;,!ARISE PIPELINES. OTHER KEY.ORDS: CONCRETE FOR! ; FABRIC MAT
SEABED MATERIAL PLACEM'ERT ; SEABED SCOUR PROTECTION

SEATED PROP;iTY ,',' 'E 'E,'/2

36134U6 SELF-iEC&?DI;'G ACCELEROMETER
OTiE. KYWORDS: :'HS2RUIE;;1 POW:'ER SUPPLY I F 'EAEEL 17 S::."
.S.*!PLZR, SE.ABED-ORIVEN C'RE

3645018 METHOD ,'D APPARATUS FOR EXCLUDIN'G SILT FROfU A DREDGI.G OPERATION/
OTHEP KEY WCRDS: DREDGE, SUCTION ; DREDGE ItTAKE

3728622 HErTUOD CF AMD APPARATUC FOP MEASUPING Ir SITU THE FORPATIOn FACTCR
OTHER NsY;p'C'DS: IHSTRU!E.T DEPLOY;:E?'T ; IN'STRU/!ERT, SPADED I. SITU
INSTRUMENT, TOWED

3757287 SEA POTTOt" CLASSIFIER
OTHER KEYWCFOS: SONAR, DEPTH SCUNDER

SCA.,ED SUX U.? ?POTECTIO,

3559407 A,'"IF ICIAL SAWLi
071L'TR FYWUDS: ARTIFICIAL SEAWEED

3561219 TEXTILE VAT FOR INDUSTRIAL USE It! THE FIELD OF CIVIL EGINEERI.G
OTHER KEYWORDS: FABPIC !fAT ; SLOPE PROTECTION

3563C37 MIUI7IIZIG SCOURING ACTION Ill WATER FLOW CHANNELS
OTHER KEYWORDS: FALFIC '!AT ; SLOPE PROTECTION

36:7996 SCOUR D;-7TECTIOH AT BRIDGE PIERS AND THE LIKE
OTHER KEY;WCRDS: SOUAR, DEPTH SOUNDER ; SEDI?4EI'TATION ,EASURENENT

3686887 SCOUR COETPOL SYSTEM FOR SUBMERGED STRUCTURES
OTHER.KEYWORDS: OFFSHORE PLATFORM, LEG ; PUMP

3688510 SUB/ARIHlE ROCK PLACING TRAVELER
OTHER KEYWORDS: SEABED MATERIAL PLACEI'E/NT ; SEABED PIPELIE PLACEPENT

3699686 BOTTOM AND DAiK 'FACING MATTRESS
OTHER KEYWORDS: FABRIC H/AT ; SLOPE PROTECTION

3779027 METHOD AND APPARATUS FOR A COHTINUOUS DUMBBELL TUBE ANCHORING
SySTEM FOR SUBMARINE PIPELINES. OTHER KEYWORDS: CONCRETE FORM;
FABRIC MAT • SEABED MATERIAL PLACEMENT ; SEABED PIPELINE PLACEMENT

SEABED SITE SURVEY

3562917 APPARATUS FOR MEASURING IRREGULAR SURFACES OP DEPOSITS

OF CONCRETE BLOCKS OR RUBBLE MOUNDS.OTHER KEYWORDS:
BREAKWATER, RUBBLE ; CONCRETE ARMOR UNIT ; STRUCTURE INSPECTION

3680216 METHOD OF MEASURING THE RELATIVE DEPTH BETWEEN TwO
OR MORE UNDERWATER LOCATIONS

3781775 ROTATIN.'G STEREO SONAR %.APPING AD POSITIONING SYSTEM
OTHER KEYWORDS: I.ITNUMEA'T DEPLOY/'ENT ; SONAR, SIDE LOOKING

SHAZED SOIL "RATIEUT

3572042 FROCES,7 POP. FORMING A PLASTIC FILL SHEET ON OCEAN FLOOR SILT
OTHER KEYWORDS: SEABED "ATERIAL PLACE..'EIIT
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3611722 3 T: O2 FCi. S7:ZILZ:;f:G SI'LT

366770 .WliiLiD ,; APFATACOJ FC STABILIZI.,' AN; OFFSHORE DRILLII'G

PLATFORM STRUCTURE,.CT-iLR JEY.OLO: PILieC:'CRE'E . PILE.STEEL

SEABED FCUbDATION

. ,6 4 !,-2 T2'iT [D .- C7;: ':: "7 :, CC. : c T I "  
THq C IL

.'i.'Z 'C . BASE TP'CHFR

3664781 M.UC 7TA"iLIZA:.r' EV ICE
('.diEK KEY;OHL)S: S4;ABED ,'ATERIAL PLACE'ELIT

366572G ..... i;, FCUZATIC CDEI BU:L :L :.C'C,

SUBMERCED IN WATER.OTHEP FEYWORDS: lARED FCU;ODATIOII

3729942 RAPID CONOOLIDATIO,7 OF FLUrDrZED SAND BED
OLIER KEYV'ORDS: SEABED FIPELIiE PLA CEMENT

376365f; -LACIVG OFFSiORE SUPPLET1.C CLE'EL'TS
OTHIEF i:EYWORDS: E:.':BEDVEC!T ANCHOR ; OFFSHORE CO,'TPUCTICN

PILE DRIVER, WATER JET ; PILE FOOTING ; SEA BED FOUi;DATIO;

SCA BED TRL'iiCHe

3576111 UidFRWATER PPELIIE-f YI."O APPARATUS
$ST.:0;i? , !7 EZ.:'E PLACE:!Z.,T

3583170 SUBMERGED PIPELINE S'TRECII.', APPARATUS AND CONTROL SYSTEMS FOR SAME

OTHER KEYWORDS: SEABED PIPELINE PLACEENT

3590589 APPARATUS FOE BURYING PIPELI.ES
OTHER KEYWORDS: SEABED PIPELI;iE PLACEMENT

3618236 APPARATUS FOR DIGGING AN UNDERWATER TRENCH

3638338 APPARATUS 411O METHOD FOR DEEP SEA DREDGING
OTHER KEYWORDS: DREDGEC OUTTERREAD ; DREDGE LADDER CONTROL

3638439 EBEDDING CABLEL.E PEI.BERS
OTHER KEYWORDS: SEABED CABLE PLOW

3662560 /ALVE GUARD AL'D PUPYHC !ETHOD AUD APPARATUS
OTHER KEYWORDS: SEABED PIPELINE PLACEPEN

T

366'1 '2 METHOD OF BURYING Al OBJECT IN THE SOIL
OTHER KEYWORDS: SEABED PIPELINE PLACEMENT ; SEABED SOIL TREATPENT

3670514 AUTOMATIC SUBMARINE TRENCHER
OTHER KEYWORDS: SEABED PIPELINE PLACEMENT

3673808 VETHOD OF AND APPARATUS FOR BURYING SUB-SEA PIPELINES, CABLES

AN'D THE LIE.OTHER KEYWORDS: SEABED PIPELINE PLACEMENT

3688511 ,!ETHOD OF AND APPARATUS FOR FLUSH-JET EMBEDDING STRUCTURAL ELEMENTS

AND FOR SUCKING OFF GROUND MATERIAL.OTHER KEYWORDS:

SEABED CABLE PLOW ; SEABED PIPELINE PLACEMENT

3695049 METHOD AND APPARATUS FOR BURYING A PIPELINE

HAVING FIXED FLUIDIZATION MEANS.OTHER KEYWORDS:

SEABED PIPELINE PLACEMENT

3702540 APPARATUS AND HETHOD FOR BURYING PIPELINE
OTHER KEYWORDS: SEABED PIPELINE PLACEPEPT

3706112 SUBMARINE DREDGING APPARATUS
OTHER KErWORDS: DREDGECUTTEPIIEAD ; DREDGE PROPULSION

DREDGE, SUBMERGED
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3717003 2REdCiIG APPARATUS
OTRER KEYWORDS: SEABED PIPELIliE PLACE!FBT

3732700 Ub'D.7:? WATER PIPELI,"E AAi CABLE TREI'CItrrc APPARATUS
,'TEP ;:.FYWORDS: SARED PIPELINEFi PLACF2'EIIT

3732701 U;,DEFWAlER PIPELIEIS ".ZSNCHIUG APPARATUS
c-7iiti? KEYWORDS: u.E'GE, CUTTEPfiEAD ; DREDGE IP'TAKE
SED PIPELINE PLACE!!ENT

37.:'.19 , '!!TS NOC5 ERFAKIEG :EZTiiOD APPARATUS THEREFOR

A1927 ,AT?APA!. ':-.' P.:E:'Cs::x -ZP'2?G'E2'E STUCTURESz
OTHER KEYWORDS: DREDGE, CUTTERHEAD ; SEABED PIPELINE PLACEPENT

SEA2ED ATER, PROCESS STRUCTURE

3572506 E?::,BWTEF STORAGE TANK
o07!i EREY;.'RDs: -7PSiiORE SCOTAGE TANK SUBl.EERGED

S EA WA L L

3613382 SEA WALL COi;STUCT:fI
OTHER KEYWORDS: COUCRET BLOCK ; OFFSHORE CONSTRUCTION ; PILE, STEEL

:£.C375 ,:ZUL ... "?IJ2SALL;NJ s.TEAIKWAT2E251SS,'

;T'"- fi.;,'rOS: A,.AZR, CO'CREST ; OFFSHORE CA:SSOH;

OFFSHCRE CONSTRUCTION

3712069 BEACH F.OTECTIOu SYSTEM

3757527 WAVE )EFLFCTING DEVICF :"R A SEA WALL
OTHER KEYWORDS: PILE, S.EET ; PILE, STEEL

3768266 SiOREfIIE CONSTRUCTION FOR ARTIFICIAL UAT:ER BODIES

SE.' IE'ETATION 'IEASUREMEl'T

3617996 SCOUR DETECTION AT BRIDGE PIERS ARD THE LIKE
OTHFR KEYWORDS: SEABED SCOUR PROTECTION ' SONAR, DEPTH SOUNDER

3697756 DEVICE FOR INSERTING TAGGED SAND INTO OCEAN FLOOR
OTHER KEYFIORDS: INSTRUMENT DEPLOY'ENT ; INSTRUMENT, RADIOISOTOPE

3700602 METHOD FOR M'.ASS TAGGING SAND WITH A RADIOACTIVE ISOTOPE
OTHER KEYWORDS: I-VSTRUNET , RADIOISOTOPE

3715913 ACUATIC SEDIMENT AND POLLUTION ifONITOR
OTHER KEYWORDS: POLLUTANT MEASUREMENT ; SAMPLER, SUSPENDED SEDIMENT

SEISA.IC ACOUSTIC TRANSMITTER ARRAY

3602878 METHOD AND APPARATUS FOR GENERATING ENHANCED ACOUSTIC WAVES
OTHER KEYWORDS: SEISMIC EXPLOSIVE ACOUSTIC TRANSMITTER

SEISM.IC SURVEY METHOD

3613823 DOUBLE-BUBBLE SPARK ARRAY
OTHER KEYWORDS: SEISMIC EXPLOSIVE ACOUSTIC TRANSMITTER

SEIS;IC EXPLOSIVE ACOUSTIC TRANSMITTER

3563334 SEIS4IC SOURCE FOR USE WHILE SUBMERGED IN A LIQUID MEDIUM

3572&62 APPARATUS FOR AND l:ETHOD OF SEISMIC EXPLORATION

OTHER KEYWORDS: SEISMIC HYDROPHONE ; SEISMIC SURVEY METHOD
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3574298 FIRItlG DEVICE.METH0D.AiD SYSTEPFOR SEISMIC EXPLORATION

3578101 CHARGr LOADER D£VICE.SYSTEI'.AVD METHOD

FOR Ui;DERWATER SEISM IC EXPLORATION. OHER KEY WOD.7:
JES:CSUFVZY ",'7TROD

3592286 ":E.W0) OF 213'V -C-:ECT'I:'C

3601052 LtJiF WADEi CHARGE LAUVCHER

3,01217 A:R-CPFRAE) SFIS;':IC GAS EXPrODERS

3602878 ,!ij.H A AF-AiiADUS FOR G'EEFA:IG EC'H;:CEO ACOUSTIC WAVES
OTHER KEYWCRDS: SEISMIC ACOUSTIC TPRANS?,ITTER ARRAY
SEISMfIC SURVEY METHOD

3603426 APPARATUS FOR ,ARI;E SEISMOGRAPHIC PpOSPECTING

OTHER KEYWCRZS: TOWES BODY DEPTH CO?.TPOL

3610357 SEISMIC .0US;D SOURCE

36103F6 SYSTEM FOR *.AR iDE SEISMIC EXPLORATION
OTHER KEYWORDS: SEISMIC IVPLOSITE ACOUSTIC TRANSMITTER,

3613823 H OUFLE-BU.LO- -?K ARRAY
i KEYWi;,J: .::IJ,"IC ACCUJEI& Z?A;SS?'IZT APPAY

3613824 PIEUIATIC ACOUSTIC SOURCE EMPLOYING ELECTROMAGNETICALLY

CONTROLLED VALVE

3653U60 SEISI,'.C ENERGY VAVESHAPE CONTROL APPARATUS AND METHOD

3670840 FLEXIBLE SEISMIC GAS EXPLODER

3702984 UNDERWATER CARTRIDGE DETECTOR

3718206 ANPHIBIOUS SEISIC EXPLORATION VEHICLE AND METHOD
OTHER KEYWORDS: SEISMIC SURVEY METHOD
SEISMIC VIBRATORY ACOUSTIC TRANSrITTER

3724590 BUBBLE PULSE SUPPRESSION WITH ACOUSTIC SOURCE OPTIMIZATION

3728671 MULTIPLE-ELECTRODE. DIRECTIONAL. ACOUSTIC SOURCE

3730289 SEISMOGRAPHIC DEVICE

3740708 .TEISMIC PNEUMATIC ENERGY SOURCE WITH BUBBLE ELIM'IPATCR

AND SIGNAL OSCILLATION ATTENUATOR

3744018 METHOD OF AdD APPARATUS FOR PRODUCING A REPETITIVE SEISMIC IMPULSE

3744020 MARINE SEISMIC SOURCE
OTHER KEYWORDS: TOWED VEHICLE

3746123 METHOD OF AND SYSTEm: FOR REDUCIFG SECONDARY PRESSURE PULSES

IN OPERATION OF PNEUMATIC SOUND SOURCE IN WATER

OTHER KEYWORDS: TOWED VEHICLE

3750097 COMPRESSED GAS SEISMIC ENERGY GEIlERATOR

3750837 EXPLOSIVE SEISMIC ENERGY SOURCE WITH OUICK RELEASE VALVE

SEISmIc HYDRAULIC ACOUSTIC TRANSMITTER

3684050 m1,THOD AND APPARATUS FOR ACOUSTIC ENERGY GEIIERATION

IN MARINE EXPLORATION
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369U403 ACOUS'C ENEROY SOURCE U20ILIZINC THE WATEP-HAMPER PREIIOME1TOR1

3711824~ :4!Ti!VD Or? ri'DUCIU1C VI'OEEP'WATEi? CE515.10 PAVES At.D APPARATUS^ THEREFOR

3'718207 !FET7UOD A.,:.D APPARATUf* FPI 'POV~thiRc WI/PERir WAEC55SlIEROGY S:GfIALS

SEIIIIIIC qyYvio.-"OUZE

3572462 F:AA' :.-, !,7C ,f-IC 7:n !rc EXPLORATIONl
42iZS EY;J.~: :IjU EXI'ZJJ:VE ACOUSTIC TRANCMITTER

SEISMIC SURVEY METHOD

3 9257 ;::.zr:&c-c
OT11E7R KE-YWORIDS: SEISPIC STREAMER CABLE

3675193 HOOP STRESSED BEAN HYDROPHO17E
J~'ZER i.EYWORDS: SEISNIC STREAI.ER CABLE

3ES9875 FLEX:3LE 3EF07
OTHER KEYWIORDS: SEISM-IC STREAMER CABLE

3701088 DEMAN.D SOIIOBUCY
OTHER KE"YWORD)S: LBUO. IL'STRUIVENTED

3739326 HIYDROPHOHE ACSEMBLY

7757;7 .. . . . -.-. '-

~z:;:HEY.'K~...z~s~cSUR7Y~
jU:307*: r1:ClOS~A E/I PFOAD C0CNFICURA2'ISE FOP DETE:'lIPG DATA

PROCESSI!/G OF EZTENSIYS SZISIC .)T.OHh lEB2E~
*02'!S.7RA:L CLLE ;SEIS' IC S7URVEY MIETPOD

3623GO: !L' ELOAIO : TRE 'JICIHITY Or A SH/ORE AREA
ZcU Z:;o/lS: L:-74C RECORD PROCESSOR ; SEISMI:C SURE 3Eh

3-46'.22 I!'T-LC iAL SEMIIC EXP'LORAT.ICH ?ET.?IODf
OT11CPiE'/OD:SEEI SLIR/CY /452/lCD

j77573LJ JVSCiX7'E SCrULITI7AL I/PUT S:/ITCHIN1.G MTHVOD FOR jrsEISMC SUR vE:'II/G
OTUES' iXYZ.'ORV;S: SEll/IC RECORD PRICCESSOR . cE.15lIrC sLIR/ET METHrOD

;r:Z!:C1/M os vsACOUSTIC TRA I./MITTERP

35(i4492 ' XVICeZS FOR EMIr.TIUC ACCOTIC W1A ES I/i A L.I'2UID MEDIUM!

JbIU36G '52W/f% ,oi,, z'IA/ltt/S VESIC PLORATII
O~'UliI i~tICiW : SLIS'IC CX:PLOSIVC ACOUSTIC TRAUSHITTER

J6L12089 UARI.' Ii'LODi.P-TYPE ACOUSTIC :1,PUL.SC GEEHAT-O!?

36,42C9O UiiIrMPLOVEJ?-TYZE ACOUCTIC IMP1ULSE CEIJERATOR

2b70b3l3 CX*'TLOIIDL'O AREA ACOU5TIC IM:PULSE GEN'ERATOR

3627902'. ACOUCTIC PULS'E tDEJIER!ATrllG SYCTEM

371240O8 IIETdOD Oil AlND APPARATUS FOR CREATIHO A SHIOCK" WAVE
BENEATH THE SURFACE OF A BODY OF IIATER

372131'.1 ARIV.E SEISmIC SOURCE EZ/Z'LOYrIC THE flATER-MHIMER EFFECT
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17L.1333 G;Zl'R:'CiW4 OF FLUID WAVE '1?AltIW

J770u08 50 FOP oFPOL.'i,12I;dC JCOUSTS.C VAVES BY :NPLoSuoy

b 2J 8 0 0 O ZX' OU~iVCL Li: 30 RE VEP!?LPA I0, iEfO VAL

232' CF A fi11022 AT,-,-I
_7 ~ CPiF ,11FFAY EZICS2i'.'IC

Ji7757363 SLLiX2/ J7:LifI6A EIU'L'T SVP:ClIN.G IXT7ZIID FOR SEI31!1C zOUR VE'I.G

ia. i~2CFC: 001110iLYDRPH~OLE ARRAY SEISMfIC SURVY MIETHOD

so~o~o poo,'!rit AJiLE

J5'J5257 V~~. z~i .:OAl.AVE CYSTEl FOP LIOU:2-FE.LLED ?!AR:,'IE
SE2r2M:C CABLES

T'OW.ED 2CD,! DEPTHl COVTCL

JO:..7?:.;, JFEALV CC;,'J~i:I FOP.EL';7.3. DATA
ZPOCESSNG C7 EZR.EIIS:VE sESUIic i:'o.01'hm'o KF.1:'r0fiis:

02Z7':C YOCPICI'EAPPAY 5E:rSlIC SUR1.P VE !ETHOD

2b~b642 CC!LL:O'0U .TEEP BOAT A,-',-'S !' 'FS CABLE DE:,:,! COA'TPOLLEFZ
0202 02UOZ?2: 0;700. L'DY DEPTH! COUSROL

'J L2 56 11'O~~.L S721APE? COO Lf ACCL'SIC DECOUPLE)?

J6 2b 7 Z'UL f :iOIC LOW,* 1!'COPflOtiE
COOS: SI2l!2C !J'VDPOPHOIX

.i673556 7:.-LL77 2211 C0V.OFOLLZ R5 FOR SL S'MIC SSCT1ZAIIER CABLES
02110! ."EYWCEDS: OCt/00 BODY' DL'TI COVTROL

Jb75*193 ilCOF 351150005 i)L'AI7 iiYLDOPiiOUE
0212? O'Z~~iS: E15?f SC ,1YDPOPHON.E

36fj0u75 O'E~L EOPHOUL'
O1'11LR iXL'Zt/ORD5: 0;E5SI.C MY~DROP!JONEh

J6915320 3HAR.LI'L STREA 1.'El? CA LE

3699'237 IIUOZA11 L0LEC:SR:C CALE
0.2110)? EYWORDS: .rl'TRUIt/EUT CABLE

3704681 VARIABLE DEPTH, REMOTELY SELECTIVE SEISMIC CABLE DEPTH COLITROLLER
OTHER KEYWORDS: TOWED BODY DEPTH CONTROL

3710006 MARINE STREAMER CABLE

3713084 METHOD OF POLARITY DETERMIMATION OF MARIVE HYDROPIIONE STREAMERS

3713085 ACOUST-IC WAVE RECEIVER FOR U11DER WATER SEISM!IC PROSPECTING0

3744016 FOAM SEvIMC S~'EAmER
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.377'4570 ;.'O''-ROTAT'NG DEPTH CONTROLLEP PARAVANE FOR SEISMIC CABLES
(THER KiEYWORDS: dEPTH PRESSURE PEASUREMENT
TOWED BODY DEPTH CONTROL

3775737 "EVTCE FOR ,5Nf7 PRESUE r," A LIOVID ?E, IUA'
O7THERF KFY!.'1ROJ: S., ,'C :ROHN

3781778 .'A :II 7 T.Y;'A/:ER CABLE

SEIS '.. SUP 7L :'EZ"PCD

3572-162 ,'FP;.OT'o OCY ,F :::.'.:'I EXPLCRAT!0IO
ZYPEC'fIl'E ACCOSTIC TSA7 SITTFP

SETS?'IC HYDROPHONE

3578:01 CHARGE LOADER oEVICs.,YSTEUAZD METHOD

FOR UiNDERWATER 3EIS?!IC EZXPLCRATION,OTiEii XEYWO;iDS:

ISPI'C EXPLOSIVE ACOUSTIC TRAt.S:ITTER

3581273 .A.', S SEIS'IC EXPLOR:ION
OTHER KZCYWORDS: CEIS;fC HYDROPHONE ARRAY

3602878 YK TiOD Ai;D APPARATUS FOR OE.7EFATIlG EHIIANCED ACOUSTIC WAVES
'I:ER KEYWORDS: SEIS2;IC ACOUSTIC TRANSHITTER ARRAY
SEISM:IC EXPLOSIVE ACOUSTIC TRANSMITTER

36:3Q71 SiWIMULTA5'LJ UAL SE'S.'IC -PFEAD CONFIGURATI'N FOR DZTORi.":';; DATA
PROCESSING OF EXTENSIVE SEISMIC DATA.OTHER KEYWORDS:
SZ:SMIC HYDROPHONE ARRAY ; srrsmic STREAMER CABLE

3622970 MfETHOD OF SEIS, IC PROSPECTIDG

362801. SEISIC EXPLORATION IN THE VICINITY OF A SHORE AREA
OT"HER KEYWORDS: JACSM1C HYDROPRO/E ARRAY ; SEISPIC RECORD PROCESSOR

3644882 %'ARINE ACOUSTIC VELOCITY PROFILI;GC
OTHER KEYWORDS: rEISMIC RECORD PROCESSOR

3718206 AMPHIBIOUS SiISd-.'C EXPLORATION VEHICLE AND METHOD
OTIER.-jEYWORVS: SEISPIC EXPLOSIVE ACOUSTIC TRANSMITTER

SEISMIC VIBRATORY ACOUSTIC TRANSMITTER

373655"v SEISYIC EXPLORATION

37402! OFFSHORE SEISPMIC EXPLORATIoN METHOD

3746122 MULTI-DIRECTIONAL SEISVIC EXPLORATION METHODS

OTHER KEYWORDS: SEIS!IC HYDROPHONE ARRAY

3775738 SELECTIVE SEQUENTIAL I/PUT SWITCHING METHOD FOR SEISMIC SURVEYING
OTHER KEYWORDS: SEISMIC IfYDROPHCNE ARRAY ; SEISMIC RECORD PROCESSOR

SEIS.I:C VIBRATORY ACOUSTIC TRANSMITTER

3676840 UNDERWATER SEISMIC ACOUSTIC ENERGY SIGNAL SOURCE

3691516 ACOUSTIC PULSE GENERATOR UTILIZING A MECHANISM

FOR CHANGING THE NATURAL FREQUENCY OP OSCILLATION

OTHER KEYWORDS: TOWED VEHICLE

3718206 AMPHIBIOUS SEISt!IC EXPLORATION VCHICLE AND METHOD
OTHER KEYWORDS: SEISMIC EXPLOSIVE ACOUSTIC TRANSmITTER
SEISMIC SURVEY METHOD
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SLOPE PROTECTION

3561219 'EXTILE ."AT U'E IUDUS'RIAL USE I,: THE FIELD OF CIVIL ENGINEERING
OTHER KEYWORDS: FABRIC MAT ; SEABED SCOUR PROTECTION

3563037 . INL'7I7I(W S.CURIrNG ACTION I WATEP FLOW; Ct/,PEPIF7LS
OTHER KEYWORDS: FAREIC .'AT ; SEABED SCOUR PPOTECTIOS

3570254 . .4ii: ,AD ,A'; FOR ?CTCIT' Al: EARTH SURFACE AS, r:;-- STCUR
UNTS? XEY;.*'R: c."CiETE 7CR.; FAZFF:C PAT
LOW-COST SHORE PROTECTION ; REVEZ;.'ENT

359?23 i:'7OY CNCN'CL
OTHER KEYWOPDS: CONCRETE BLOCK * FABRIC MAT

LOW-COST SHORE PROTECTION ; REVETMENT

3625014 'ETHOD AVD APPARATUS FOR UN:DERWATER DEPOSITIOV OF SETTABLE MATERIALS
OTHER KEYWORDS: ASPHALT ; CONCRETE FORM ; SEABED MATERIAL PLACEPENT

3696623 WOVEN ".'AT
OTHER KEYW;ORDS: FABRIC MAT ; WAVE ABSORBER BEACH

3699686 EOTTOM AND BASK FACIt.G .W!ATTPESS
C THER KEYWORDS: FABRIC MAT ; SEADED SCOUR PROTECTION

,3..ALL-CKAFF LiN;Cii~i,

3579996 PORTABLE POAT RAMP

3587874 BOAT-SUPPORTIVG AND LAUNCHING DEVICE

3640413 BOAT CRANE

3734046 FLOATINC DRY DOCK
OTHER KEYWORDS: Si:ALL-CRAFT SERVICE STRUCTURE

3707779 BOAT PA;,P

SMALL-CRAFT '!OORI3G DEVICE

3570256 IWFLiTABLE BERTH
OTHER KEYWORDS: FOULING PREVEN"TION

3603276 FLOTATION DOCKING FACILITY FOR SMALL CRAFT
OTHL'R KEYWORDS: SlMALL-CRAFT SERVICE STRUCTURE

3659545 OUTRIGGER FOR MOORING A WATER VEHICLE

3680160 FLOAT FOR SEARARKSBUOYS.PONTOOS AND THE LIKE
OTHER KEYWORDS: BUOY MOORING SYSTEM ; ICE PROTECTION ; PIER, FLOATING

3695209 VESSEL MOORING DEVICES

3763816 AUTOMATIC DOCKING SYSTEM

3780690 LINE-POST COUPLINGS AI;D MARINE MOORING,TOWING DEVICES

SMALL-CRAFT PIER

3S59762 SAFETY LADDER FOR WATER USE
OTHER KFYWORDd: PIER, FLOATING

3568U51 PORTABLE DOCK
OTHER KEYWORDS: PIERFIXED ; PXER MOBILE

3572045 PIER ASSEMBLY
OTHER KEYWORDS: PIER FENDER ; PIER,FIXED ; PIER,MOBILE ; TIRES
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3580202 FLA.I-;G WhiARF C!"FUCT' E
OTHER KEYWCRDS: PIER, FLCATL'.e7

3602925 FLJATIUG C;.K;,MG POCL
OTHZfP .kFY;,'IFl : QEP, FLfATf"."

361L871 ,"THOD,AP.PPA"US, A.. OOCX ,EBER CC.MPOE:'TS FOR EPrECTIf. AICRIUG.

"'7J.:GFE cc,,uCT. ; rIER, FIXED ; PIER,MBILE

3616774 FL:'A7' I=" t rCP2.'UCT"P.'
OTiIEP KlEY'WORDS: PIE?, PLO!T'I'C

3620027 iOCA" SThUCTUAE
OTHER KEYWOPDO: PIER, FXED ; PERFLOATING

3636908 MOBILE DOCK POP SPfALL CRAFT
OTHER KEYWOFDS: 7:EA LOATIAG ; PIE, MOBILE

36434.48 FLOATING LAN;DI;;C STAGES
OTHER KEYWORDS: PIER, FLOATING

365u885 FLOATIAC DOCK EFCTION
OTHER KEY'ORDS: PIE?, FLOATIPG'

V:HER FE ';'.;FZs: ?:.', Y:JT,'J

3662559 ANCHORAGE FO BOAT DOCKS
OTHER 15'0WVLS: PIER, FLOATI.'C ; PILE FOOTING ;SA; BAG
SEABED FOUNDATION

3672178 ROTARY DOCK
OTHER KEYWCPOS: PIER FLCATI'C

3673976 SECTIOUALIZED PO;TOO APPARATUS
OTHER KEYWORDS: PICO? FLCATIr,

3683838 'OCRI:O DEVICE FOR FLOATI.'0 30AT EOT
OTHEt./EYWORiS: Pi:E2,"LC,!TIXG ; S"ALL CRAFT SERVICE STRUCTURE

3686876 REMOVADL! -:ER CONCTRUCTIOA
OTHER KEYWORDS: PIER, FIXED ; PIER, MOBILE ; SEABED FOUNDATION

3695207 ANCHORACE FOR BOAT DOCK, BUOY OR TIME LItE
OTHER XEY;ORDS: BUOY ,"OOR lEG SYSTEP ; PIER, FLOATICG

3703960 %ARINE SEWAGE COLLECTIOD AND DISCHARGE SYSTEMS
OTHER KEYWORDS: POLLUTANT COLLECTION ; PUMP
SHALL-CRAFT SERVICE STRUCTURE

3726098 "'ODULAR DOCK FLOAT
OTIIER KEY,'CRD: PIERZ FLOATW:G

3747354 RETRACTABLE PIER
OTHER KEYWORDS: PIEPFIXED ; PIERiUOBILE

3752102 FLOATIG DOCK OR THE LIKE A/D FLOATATION UNIT FOR USE THEREWITH
OTHER KEYWORDS: PIER, FLOATING

3760754 MODULAR UiIT FOR A FLOATING DOCK SYSTEM
OTHER KEYWORDS: PIER, FLOATING

3763808 UdIVERSAL MARII'E l:ODULE
OTHER KEYWORDS: PIER, FLOATING
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3 77 0 9 2 .xDLR2.C:EF:A:,*::DlIl L','IT

3 'E AF~R3*?Z

OSFEALL-CWAYT 3':C2 :UT ERFO -"G;;.L-RF 7E

~:HRi YW0RDS: POL?,N OLCIO'N PM f CO LLCRA PE

OTH1ER KEYWRCDS: FOIE P~tRF;c OV LLCAFAPL

372'1 15 POAT .2iK' CICKIL'G DE7ICE

3731761 FOATIhO PIER .ITH SELF ADJUSTING STAIRWfAY ASSEL'EL '
ORER xY;i:RL'S: ?IER, FLCATIO;

OTHER KEYWORDS: SPALL-CRAFT LAYNeCHE

3'/53355 LIF'TINIG DRY )OCK

3773059 jET CLEAIIDG APPARATUS FOR BOATS

0:'H;R KEYWORDS: FOUL::iG REPOVAL

1777C691:.VhELVAD

Fr27090 I~D~IULDYOC~FRBOA TC

SOgAi, D)ZP.IH SbiODEP

3S61.u'3 iME:.7JO AND EASFOR IMEASURING DEPTH OF WATER OR THE LIFE

3588795 DEPTH IVDICATOR

3617996 SCOUR DETECTICSI AT BRIDGE PIERS A3D THE LIKE
OTHER KZ'YWORDS5: SE/BED SCOUR PPOTECTION - SETOII!EITATOV MEASUREENT

3624.596 ULTRASONIC RANGE-ATTEA'UABLE DEPTH, MCA SUR IYG SYSTEM

3629813 VETROD AND APPARATUS FOR ECHO-SOU3DIIUG OF SHORT DISTANCES

361431.81. CONTOUR, IAPPING SYSTEP

366951.0 OPTICAL DEPTH FIE.DER Al/B ELE/E//TZT THEREFOR
OTHER KEYWORDS: INSTRUVEN1T, AIRBORNE ; IPSTRUKENT, LASER

3673554. DEPTH SOUNDER DIGITIZER

368174.7 SEA BOTTOM SLO P EASUBRG APPARATUS

3683321. LEPTH tETER H4VIIG IMPROVED TIME VAR 112W GAIN CONTROL

3696326 DCPTH SOUNDER DIGITIZER

3710310 .SXSTEU4 FOR DETCRfivaiNG DEPTm oF WATER

3727178 ECHO SOUNDING DISTANCE M:EASUREMENT? METHOD AN7D APPARATUS
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I AO-AB 77966 COASTAL ENINEERING RESEARCH CEmmE FORT SELoIR vA P.G 13/3
AN ANNOTATED BIBLIOGRAPHY OF PATENTS RELATED TO COASTAL ENGUNEEl-ETC(U)

NOV 79 R 1 RAYP N 0 SICKIY. A N LYLES
UNCLASSFIE CC 0 10 6 NLA
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3733582 DIGITAL DEPTH COUNDER

3739325 NETOD Ai,'D DEVICE FOR EVALUATID/, ECHO SIrl!ALS
WITH ECHO SOUlDING SYSTEMS HAVING DIGITAL INDICATION

37u2435 FATROflETER PEA.'S ASD :!ET"CO

:J'iiE EYiFORDS: SEAPDEl PROPERTY fEASUURE.".,,T

SONA?, JDE ~LOOKING

37 5824 SIDE LOOKING SONAR APPARATUS

3716825 CONTOUR :EASURI7G APPARATUS ESPECIALLY FOR USE
IN A SEA 8CTTOR.! ELEVATION MEASUREJ.ENT

37"2436 SIDE LOOKIZIG SONAR APPARATUS

3781'75 i'OTATINO STEREO SONAR !.APPING AFD POSITICNTIEG SYSTE!
O21ER KEYI;ORDS: I;SSRL .lE:.T DEPLOYI.E;T 'SEABED SITE SURVEY

STR.VCT'..E :s.'SzCTON

3562:.7 AT-FA,.ATUS ?.'.'EASeiRIN 2TREOULAR SURFACES OF DEPOSITS

OF CONCRETE BLOCKS OR RUBBLE MOUDS.OUIFP KEYWORDS:

7FEA"WATER, PUBDLE ; COI;CRETE ARIIOR UNIT ; SEABED SITE SURVEY

36734,07 RADIOGRAPHIC APPARATUS FOR UVDERWATER IlSPECTION OF WOODEE PILIN:GS
OHE? .sYwOS: r"STRU.Et;T, PAD IISOTOPE ; PILE WOOD

3735129 .ETNOD FOR LOCATI:IG THE POSITION OF MEPBERS RELATIVE TO EACH OTH.R

OTHER KFEYWORDS: IIISTRUMEUT, RADIOISOTOPE

STRUCTURE REPAIR

3597930 A.ETHOD AND APPARATUS FOR REEfFORPIZC Iru SITU EU PILE CASING
OTHER-.KEYWORDS: OFFSHORE CONSTRUCTIONi OFFSHORE PLATFORR, LEG

PILE, CO7CRETE - PILE STEEL

3602000 REINFORCED STEEL PIPE PILIG STRUCTURE
OTHER KEYWORDS: OFFSHORE COtSTRUCTION ; OFFSHORE PLATFOR!J, LEG

PILE, CONCRETE ; PILE, STEEL

3690110 REPAIRING OR REHABILITATIUG STEEL SUPPORTED H-PILES
01H.R KEYWORDS: CONCRETE FORM ; PILE, STEEL

3720068 METHOD A!D APPARATUS FOR SPLICING REPLACEMENT PILE SECTION

TO PILE STUB

OTHER KEYWORDS: PILE SECTION CONNECTION ; PILEWOOD

3726950 tETHOD FOR PRODUCIRG SUB-AODEOUS AND OTHER CAST-IN-PLACE CONCRETE
STRUCTURES IN SITU

OTHER KEYWORDS: BREAKWATERCONCRETE ; BULKHEAD ; CONCRETE FORM

FABRIC MAT ; OFFSEONE CONSTRUCTION PILE CONCRETE

3728864 APPARATUS FOR REPAIRING STEEL SUPPORTING PILES
OTHER KEYWORDS: CONCRETE FORM ; PILE, STEEL

3766879 APPARATUS FOR COATING UNDER WATER
OTHER KEYWORDS: COATING *, CORROSION PREVENTION ; FOULING PREVENTION

37682F5 COFFEPDAM
CTHER 1EYWORDS: COFFERDAM ; PIESHEET PILESTEEL
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3780975 tt:AI,'S FOR PRODUC('IG CAST-ID-PLACE STRUCTURES IN SITU
OTHER KEYWORDS: CONCRETE FOP! ; FABPIC MAT ; OFFSHORE CO!STRUCTION

RE27460 DETHOD FOR 1:;CA7IING RIGID 'ErBERS ,ITH CO/CRETE
OT/iFR K EYWORDS: CON.CRETE FORM. ; PILE POTECTION

TIDAL ES'UAFY ;'ATEP LEVL

3733830 I AL F-LO;: 7:'2ED ,D !'ET!'D FOR CAUSI'S, ;.'/"ER

TO FLOW THROUGH WATERWAYS..7iii i: Eh'YODS: C;A,.',7i'L ,A.RIM.
TIDAL ES!TUARY WATER CUALITY

3756032 SL I:ZG,::S iWCTUi'Z

OTllEif KEYWORDS: CHA/;NEL BARRIER ; TIDAL INLET

TIDAL ESTUARY ;/ATER CUALITY

3632508 .'ETEVD AND APPARATUS FOR CESILTIIG ANID DFSALTrfIG BODIES OF WATEP
OTi'ER KEYWCODS: ChAlD//EL BARRIEP ; CHAVI/EL PROTECTION ; TIDAL INLET

3667234 REDUCI:G AVD RETARDING VOLUME AND VELOCITY OF A LIQUID FREE-FLOWIG.'G
IN ONE DIRECTION. OTHER KEYWORDS: ChA!I/EL BARRIER ; TIDAL II.'LET

3713298 ilAVIGABLE DAM
AT/i? KEY;,"CrD/: C3A.V;EL APRIER ; TIDAL I.LET

3733.30 TI4AL FLOW AUf." ADD :ETIOD FOR CAUSI/'C WATE-
TO FLOW TYPOUGH WAEPWAYS.OTHP KEYWORDS: CHA NNEL BARRIER

TIDAL ESTUARY WATER LEVEL

TIDAL IN/LET

3565491 JET PUMP ,%:ETHOD AND CYSTEM
OTHER KEYWORDS: CHAUV/EL PROTECTION ; DREDGE-SPOIL MEASURE/!ENT
DREDGE-SPOIL TRANSPORT ; DREDGEISUCTION ; PUMP

3632508 METHOD AND APPARATUS FOR DESILTINlG AND DESALTIIIG BODIES OF WATER
OTHER KEYWORDS: CHANNEL BARRIER ; CHANNEL PROTECTION

TIDAL ESTUARY WATER QUALITY

3638432 STATIONlARY DREDGING APPARATUS
OTHER KEYWORDS: CHANNEL PROTECTION ; DREDGE, SUCTION

3667234 REDUCING AND RETARDING VOLUME AND VELOCITY OF A LIQUID FREE-FLOWtING

IN ONE DIRECTION. OTHER KEYWORDS: CHANNEL BARRIER
TIDAL ESTUARY WATER QUALITY

3713298 NAVIGABLE DAM
OTHER KEYWORDS: CHANNEL BARRIER ; TIDAL ESTUARY WATER QUALITY

3756032 SLUICEGATE STRUCTURE
OTHER KEYWORDS: CHANNEL BARRIER ; TIDAL ESTUARY WATER LEVEL

TIDE MEASUREMtENT

3552209 LIoUID LEVEL INDICATORS

TIRES

3572045 PIER ASSEMBLY
OTHER KEYWORDS: PIER FENDER ; PIER,FIXED ; PIERMODILE "
SMALL-CRAFT PIER
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TOW WICH CONTROL

3596070 ;rI.;Cri COUTPL SYS'E,! FCR CONSTANT LOAD DEPTH
OTHER KEYWORDS: TOWED BODY DEPTH COVTROL

360'387 7)?'t,':" .. AUllczI,'.'Ut'O AVV PECOVPT::=
AN OCEACOGRAPHIC TOWED BODY rr 1 SEAWAY

,." .;'".,9i,35:?DS:L7.:E~T; E.-??z§:'."rT ; tTU:EI7 RP.'AL

T0WS! 0C Y LIEFTH CO,'T:CL

3560912 CO,'TROL NYSTER FOR A 'O WD VEHICLE
.... i7fF fEWDRDS: "C;,'D ;'E'h'ICLE

3596070 WI;iCH CONTROL OYT'"". FOR COtNSTAfJT LOAD DEPTH
OTHER KEYWORDS: TOW wINCH CONTROL

3603426 APPARATUS FOR 'ARI;E SzMSlfOGRAP.qIC PROSPECTING
OTHER KEYUCRDS: SE.rS;'IC EXPLOSIVE ACOUSTIC TRANSMITTER

3605674 UNDERWATER CABLE COUJTROLLE?
OTHER KEYWORDS: SEISA.'IC STREAMER CABLE

3611975 PARAVAI;E DEVICE
OTHER KEYWORDS: DEPTH PRESSURE MEASURE"ElIT - SEISPIC STREAMER CABLE

3.6.642 CO.JACAICN CiA;,"ZL ETWEEN CA A,7D 1;ARIrE CABLE

DEPTH CONTROLLERS. OTHER KEYWORDS: SEISEIC STPEAER CABLE

3673556 'WO-LEVEL DEPTH CONTROLLERS FOR SEISMIC STREAMER CABLES
OTHER XEYWORDS: SEISII:C STREAMER CABLE

3688730 TOWABLE UNDERWATER VESSEL
OTHER KEYWORDS: COWED VEHICLE

3704681 VARIABLE DEPTH. RE,':OTELY SrLECTIVE SEISMIC CABLE DEPTH CONTROLLEP
OTHER KEYWORDS: SEISUIC STREAMER CABLE

3760761 UNDERWATER KITE DEVICE
OTHE&..KEYWORDS: TOWED VEHICLE

377,4570 UON-ROTATING DEPTH CONTROLLER PARAVANE FOR SEISHIC CABLES
OTHER KEYWORDS: DEPTH PRESSURE ,EASUREMENT ; SEISMIC STREAMER CABLE

TOWED VEHICLE

3560912 CONTROL SYSTEM FOR A TOWED VEHICLE
OTHER KEYWORDS: TOWED BODY DEPTH CONTROL

3638601 ACOUSTICALLY TRANSPARENT HYDRODYAmIC TOWED BODY
FOR UNDERWATER EXPLORATION AND THE LIKE

3688730 TOWABLE UNDERWATER VESSEL
OTHER KEYWORDS: :OWED BODY DEPTH CONTROL

3691516 ACOUSTIC PULSE GE;;ERATOR UTILIZING A. MECHANISM

FOR CHANGING THE NATURAL FREQUENCY OF OSCILLATION
OTHEP KEYWORDS: SEISMIC VIBRATORY ACOUSTIC TRANSMITTER

374'4020 MARINE SEIStIC OURCE
OTHER KEYWORDS: SEISIC EXPLOSIVE ACOUSTIC TRANSMITTER

378,6123 IMETHOD OF AND SYSTEM FOR REDUCI.G SECONDARY PRESSURE PULSES

IN OPERATION OF PNEUMATIC SOUND SOURCE IN WATER
OTHEP KEYIORDS: SEIlIC EXPLOSIVE ACOUSTIC TRAMS11ITTER
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3760761 Ui:DERA.CR ::IT DEVICE
OTHER KEYWORDS: TOWED BODY DEPTH CONTROL

377456 0C
i DCiAiORA PHIC VEIHICLE AZ.D PLATFORM

OTHER KEYWORDS: BUOY, I.STRUMENTED

:0Wk lIG CABL4

36::,i7r, ;,w,'-:)¢,iAG 1 YiI;.'( i,?; cFOP FLEX:BLE TOI;riU* CADLE,

3F513tT7 dYj: :C :::.D ?A1i.L,' 27)'Ii.G CABLE

CE226 '.CiF': : ,,T:-'U ,c:ULs FrR Tr'PD C!BLES

3712261 FAIING

". £L:' P ,:;.. A,1Ei!OVA1

359'335" APPARATUC'7 t 7.','OVI'G U'EpS FRCu. SONL Ul;DER WATEF

3605296 AmPHIBIOUS bITCH EXCAVATOR
Ol'TER KEYWORDS: DREDGE,CUTTERHEAD ; DREDGE PROPULSIOtl

3637080 .?CETHOD OF AND APPARATUS FOR SKIMMI.'G FLOTSAM FROM THE SURFACE
OF A BODY OF WATER.OTHER KEYWORDS: POLLUTANT, PECHIAHICAL REt:OVAL
POLLUTANT REMOVAL ATERCRAFT

3706185 APPARATUS FOR RE:!OVI;IG ,'ARI'E GROWTHS AND ROOTS
OliEE KEYWORDS: POLLUTANT, uECHArIICAL REI!OVAL
POLLUTANT REl.MOVAL ATSRCRAFT

3738029 DREDGI;IG HEAD WITH PIVOTALLY MOUNTED MUD SHIELD
0.TilER KEYWORDS: DREDGECUTTERHEAD ; DREDGE I;TAKE

3777375 SUCTION DREDGE WITH BRUSa cUTTIrr ATTACHMENT
OTHER KEYI,'ORDS: DREDGE, CUTTERHEAD ; DREDGE LADDER CONTROL

WAVE ABSORSER REACH

3653216 ,.'ETHOD AND APPARATUS FTP PREVENTIN.'G EROSION
OTHER KE YWORDS: BREAKWATER, CONCRETE

3696623 WOVEN .'AT
OTHER KEYWORDS: FABRIC VAT ; SLOPE PROTECTION

3733831 METHOD AND APPARATUS FOR PREVENTING EROSION AND FOR CONVEIIIG

OTHER KEYWORDS: BPEAXWATER COnCRETE ; SEABED FOUNDATION

WAVE FLUME

3557559 WA VE-GENERATIlG APPARATUS
OTHER KEYWORDS: WAVE GENERATOR

3629958 INTERNAL AND SURFACE WAVE SIMULATOR TANK
OTHER KEYWORDS: WAVE GENERATOR

3633419 EXPERItENTAL BASIN AND MEAUS FOR TESTING BEHAVIORS
OP OFFSHORE MARINE STRUCTURES
OTHER KEYWORDS: HYDRAULIC MODEL BASIN

3693195 APPARATUS FOR SURF GENERATION
OTHER KEYWORDS: WAVE GENERATOR

WAVE GEIERATOR

3557559 WAVE-GE1ERATING APPARATUS
OTHER KEYWORDS: WAVE FLUiE
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3629958 nl.'?E.IItAL All) SURFACE vAVE srlULATOR TA11Z
OTHiER KEYWORDS: WA.VE FLUIHE

369319S APPARA-iUS FOR SURF GERERATXON
OlTHEP KEYWORDS: WAVE FLUME

WAVE SkA.v

3587309 ;.ERO-uyz.w'o r::7EFACE lE.~3upv:G sysEv"

3610038 WAVE PE.TER?
OTHER KEYWORDS: BUOY, INSTRUMENTED

3610039 V.UC:ED fUAVE k!EIEP

36563U&2 VAT2.ll WAVE FOLLOW'ER
O.THER i.EywoRLJs: wri D MU/SUREPENT

3765236 APPARATUS FOR RECORDIUG SWELL MRECENCY AND PROPAGATION DIRECTIoII
OF WA VES. 0 T'lER KEYWORZ. 3U0 y, I S7PUMt!EYTED

3769838 WAVIL' IfEA FUR INC APPARATU,7
c:.~ ~YWOPDs. PVC ', ,?CRWAETED

WIN.D MEASUPVE.T

3656342 WATER WAVE FOLLOWEP

OTHER KEYWORDS- WAVE iIEASUREIIENT

WOOD PRESERVATIVE

3679466 REPELLING OF MARINE ANIMAL PFSTS
OTNER KEYWORDS: FOULING PREVErTION
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